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Crofts foundries 
are producing 
some of the world’s 
finest 


steel castings 


gears up to 185” 

individual castings up to 7 tons 
capacity 100 tons per week 

as cast or finished machined 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


Head Office: Thornbury, Bradford 3, Yorkshire 


Phone: 6525! (20 lines) Grams: ‘‘Crofters Bradford Telex,” 
Telex 51186 
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for all crane applications 


—a comprehensive range of A.C. and D.C. motors 






for shipyards, docks, wharves, factories, 






foundries, quarries, etc. 









Write for technical publication DM 204 to The ENGLISH ELECTRIC Co. Lid., Industrial Motor Works, Bradford 


ENGLISH ELECTRIC 
4 AL ELA t ) 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Industrial Motor Works, Bradford 


WORKS STAFFORD PRESTON RUGBY BRADFORD LIVERPOOT ACCRINGTON 





DM.69 
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We build gas turbines of Brown Boveri design — the range of alternators, centrifugal andaxial flow blowersof Brown Boveri 
outputs being from 2500 kW to 30.000 kW — fired by gas or design, water-tube boilers of Foster Wheeler design. shell 
oil. A 2500 kW generating set rece ntly built for Shelton ron boilers. condensers. feed-water heaters. and rotary watel 
ind Steel Ltd. runs on blast-furnace gas, gas-oil or a mixture strainers, we are particularly well able to design and carry out 


f the two. Since we are also builders of steam turbines, schemes of any size for the efticient use of any available fuel. 


Richardsons Westgarth (1:00) Ltd 


( R x Ww) A member of the speek WESTGARTH GROUP which co-ordinates the land and marine activities of : 


INE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD 
THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 


i \ SONS MAI } \ co. LTD 
\ j GEORGI LAKK A ORTH s . MAKINE (SUNDERLAND) LTD RICHARDSONS WESTGARTH ATOMIC LTD 


MTATED COMPANY ATOMIC POWER CONSTRUCTIONS LTD 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, Co. DURHAM and at 58 Victoria St., London, $.W.1 - 59 Mosley St., Manchester, 2 - 75 Buchanan St., Glasgow, C.1 
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heavy metal presswork 


A modern, 450 ton 4-column upstroke universal hydraulic press, installed at our / 
Landore Works, enables heavy metal presswork to be undertaken by Yorkshire / 





ee ey 


shapes and irregular and other bends in copper and copper-base alloys, aluminium, 
mild steel, aluminium-bronze etc. in large or small sizes up to 14” thick. 

Yorkshire Imperial have the specialised knowledge, know-how and capacity 
for heavy fabrication work and enquiries for Presswork in any form, for one off or } | 
in quantities, are welcomed. \ A, 


Imperial. / / 
This work includes dished and flanged ends, trunking, hemispherical ends, special is /; 
/ 








by YORKSHIRE 
cea IMPERIAL 





YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE — P.O. BOX 166, LEEDS. TELEPHONE, LEEDS 7-2222 








Section Bending Machines 


The Besco Open Fronted Vertical Section Bending Rollers 


















will bend all kinds of standard rolled steel sections with speed CAPACITY oe 
. z Section Model IA Model 18 Model IC 
and accuracy . . . complete rings, spirals, segments. sietingidanatanion 
Angles, *‘ leg-out,’’ up to 2” x 2” }° 3° x 3x} oe ee 
Angles, ‘‘leg-in,"" upto... 1h” « 1h" x 4” i” x 23° x 3° 34” «35 ” 
Registered Design Nos se 846620 846619 846618 
Other sections in proportion 














Angles, ‘‘leg in’’ » Angles, ‘‘leg out”’ A 
Joists el Channels on edge Ay 
Flats on flat ba) Flats on edge y 


Squares oe | Tees ALN 
Tubes e% Rounds re" 


The arrangement of the rollers produces the best work without the 
usual enormous flat length at start and finish. Open roller ends free 
complete rings without distortion. 

Special ‘‘leg-in attachment’’ allows the important operation of 
bending angles with internal web to be performed with unusual 
accuracy and ease. 


erento teiaatne aaa 4 \ 


Perfect operator control over forward and reverse motions ; self- 
contained motor drive ; precise pressure adjustment ; special section 
guide rollers ; hardened nickel-chrome steel rollers . . . all important 
features for the best results in section bending on Besco machines. 


Fuller details on request. 
Edwards House, 359-361 Euston Road, London, N.W.1. 
Telephones: EUSton 4681 (7 lines) 3771 (4 lines) Telegrams: Bescotools Norwest London 
WOr ‘y Lansdowne House, 41, Water Street, Birmingham, 3. 
y 4 yA Telephones: CENtra!l 7606/8 Telegrams: Bescotools Birmingham 3 


| eines 


; 
| 
{ 





We illustrate Model | C 
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‘FLUID-DRIVEN 





GUARANTEED TO SHEAR TO WITHIN 
005 IN. ACCURACY 


ANVANTARE 





ENORMOUS 


(nvestigate/ 





J. RHODES & SONS LTD. 
WAKEFIELD, ENG. 











mechanical leathers for 
Ss. ALL industries 







Leathers illustrated are just 
a few of a wide range 
of Barrowfield products 

tailor made for custom- 

ers in different fields 


eT? Phd dd ad ee of industry. 
i St A aa It you think that 
yr leather can do a par- 
sttitee : i ‘i ticular job better than 
ee, , 2:3 [tii ae a . “we =the «material being 
FiFiis — pease i =: a eee = =—s used at present, or are 
- eee : > r. ec 3}. Bee iy thinking of an entirely 
; - far , : si wataee new application, please 
£3. Peete draw on our 50 years of 
i experience for technical 
advice. 
Tanners BARROWFIELD LEATHER CO LTD 
Curriers can POLWAYT STREET GLASGOW 56 pa ncn 


TEL BRI 1135 
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But why huy standardized switchgear ? 


Well sir, by ordering standardized switchgear from Brush you get better delivery. 
You get uniform, clean appearance, too. And you get a better price. 


You mean it’s cheaper to install this standard stuff? 
Exactly. No drawing-office time to pay for. And you get the benefit of large-scale production 


Ah. That’s all very well. But the important thing is 
how well is the equipment going to do the job? Surely, switchgear built to the specification 
of our own people is likely to be better suited to our needs? 


Well, no. That doesn’t follow. The thing to remember is that Brush have been in this game a long time. 
And from their tremendous experience and research they have learnt that most requirements 
can be met by a few basic designs, with optional additions to meet customers’ special needs. And you 
can take it from me - no finer electrical switchgear comes out of any factory, anywhere 


Mm. What about maintenance? 


No problem at all with Brush equipment. It’s all so well 
designed, so beautifully built, so painstakingly tested, that failures are 
practically eliminated and maintenance is as easy as 


You've made your point. BRUSH 
We'll order standardized switchgear from Brush : 


the power people 





Write for literature on the tupe of power equipment you are interested in, to. o 
BRUSH ELECTRICAL ENGINEERING CO LTD - LOUGHBOROUGH +» ENGLAND A Member of the Hawker Siddeley Group S83 








6 THI ENGINEER Nov. 21, 1958 


Lamson pioneers | 













the conquest 
FANS and BLOWERS 


Centrifugal and Axial type 
ROTARY POSITIVE  DIS- 
PLACEMENT BLOWERS 
for pressure up to 
114 Ibs. sq. in. 


of | 





with 


Carrier Airtubes 


Conveyors 
Pallet Loaders 









For quotations, technical 
information and literature please write to:- 


H. SPELLEKEN NACHF. KOM.-GES., 


Abt. 8, Wuppertal - Barmen 7, 
Post Box 1556 (West Germany) 













































Powerful, 
Positive, 
Safe... 


Years of experience, quality of engineering and an 
ingenious approach to problems of goods and 
document handling have taught us a lot about the 
conquest of inner space, the space through which 
your materials move } 


a4 


This is what we mean— 
Baggage and Document handling at Gatwick 
Airport 

Document handling at London Airport... 


sesganee? 


Mail handling at the future Shell Headquarters, 
South Bank... 
Handling Radio and Television sets at 


Philips Electricail.. 
\ \ Pneumatic Conveying of *‘Telcothene' at | A R 
¥\ 4 Submarine Cabies } | : i 4 
5 } 


Just a few of the many recent con- | 


‘tracts undertaken by Lamson. Multiple Disc 


Fully integrated package conveyor 


systems for every kind of materials ie # U T ca H E s 


handling 
\ Automatic Pallet Loaders handling a Resiliency, sensitivity, ease of control 
variety Sas ee at an overall and the ability to perform continuous 
t ; n ° : P . 

\ — ” oa heavy duty without frequent adjust- 

\ ‘ rw Lamson Carrier Airtubes speeding ment, make Taylor Multiple Disc 

SEOUENED Se Se: Fee ee ee Clutches a popular choice for machine 
é go 30 m.p.h. between departments. : Pe P , The illustrations show a 
tool, piant, civiland heavy engineering. typical application. The 


We engineer, build, install and 
guarantee our systems. No spiit 
responsibility. 


Such characteristics are ensured by:— Reid Gear Co., Led., re- 
quired a powerful, sen- 


Heat treatment and total enclosure of sitive and completely 

; ° iti trustworthy clutch unit 
all operating parts; positive locking; (5) "\ hei, iucanaed ve 
single point adjustment and precision duction gear, to transmit 


LBA Mt Ss ON En g ineerin g Co. Ltd. ’ manufacture on modern plant. A oeuiat te Gites ae 
emergency sluice gate on 


T lutch is a self-contain it, 
aylor Clutch is ed unit a Scottish Hydro-Electric 





HYTHE ROAD, LONDON, N.W.10. easily assembled, quickly fitted and Project. The features mentioned above qualify 
> Taylor Clutches to satisfy such exacting de- 
Telephone LADbroke 2424 produced to perform many years Of onde because they consticute the very 


ingredients of strength and reliabiliry—the 


strenuous work. 
choice was a Taylor Multiple Disc Clutch. 


A member of the Lamson Industries Group 


Manufacturers of: Carrier Airtubes, Conveyors, Paliet Loaders, 
Ventilation, Dust and Fume Extraction Piants, Portable and Central 


Vacuum Cleaning Piants, Postal Letter Chutes. 
TROWS UPPER WORKS - CASTLETON - LANCS. 
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VERTICAL 


versatile 


¥ powerful 


CUTS COSTS 
AT FORGROVE 
MACHINERY CO., LTD. 


This massive, powerful and versatile machine 






makes light work of heavy duty milling on a variety of jobs 






at Forgrove Machinery Co. Ltd., Leeds. 






Table has reversible automatic feeds and quick 






power traverse in all three directions. Speeds and feeds 






changed from front of machine. Direct reading dials. 






Twelve speeds from 29/520 r.p.m. or alternatively 36/638 






r.p.m. Twelve feeds, jin. to 20in. per minute. Quick 






‘ 

i. and fine hand adjustment to spindle. Table workin 
| JAMES ARCHDALE & CO LTD. pa ; P S 
= surface 53in. 14in. 

Se LEDSAM ST., BIRMINGHAM I6. y 

= Telephone No. EDGbaston 2276 

oes A Member of the Staveley Coal & Iron Co. Ltd. Group 

pale Sole Agent: ALFRED HERBERT LIMITED, COVENTRY 

i Telephone No. 8922! 

ke 


< 





HPs eT Sn alk a ea ee 
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a= 
“ 
Co-ordinate Setting “= 
2 
: 29 = 
wit ; 

a= | 
Vernier scales as a system of = 
BS 


measurement can be supplied with 


j 
Hi 


thi 


all Kearns horizontal boring 
machines other than the *OPTIMETRIC 


and Electronic models. They are 











normally fitted to the transverse 
motion of the table and the vertical 
adjustment of the spindle 

slide and boring stay bearing. The 
longitudinal traverse of the 


table can be fitted similarly. 


—one of the methods of 
co-ordinate setting 
developed by Kearns to 
increase productivity by 
eliminating strain 

and fatigue. 





OPTIMETRIC is the registered 
trade mark of Kearns system 
of optical measurement fitted as 
standard to all Kearns Horizontal 
Tool Room Boring Machines. 


H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 
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A new way with Pistons 





Wilmot Breeden have recently developed a The piston illustrated here has a diameter of j 


method of cold working (drawing and rolling) 1.4”. It is cold drawn from sheet steel, and the 


shells to close tolerances and high surface neck and spherical end are produced by rolling. 


finishes. Applied to the quantity production Surface hardness is 750 VPN. The benefits 


of precision components, formerly machined from this process are a substantial saving in 


from bar or forgings, it provides striking materials and manufacturing time, and 
economies and high output rates. freedom for the designer to secure the maximum 


effectiveness and utilisation of material, 





If you have an application for this new method we 


should be pleased to investigate and advise. through the maintenance 


of grain flow and structure. 


The illustration is by courtesy of Joseph Lucas 
(Hydraulic and Combustion Equipment) Ltd. 





Wilmot Breeden 


are skilled in metal manipulation 


Wilmot Breeden Ltd, Birmingham 1 




















a 


git . we 
seat Ree ey 





EEHANITE : 


Meehanite Metal Foundries at your service 














are skilled in metal manipulation 

























Cast lron Can Do it-of its 


All castings, even the cast-to-form dies, in this Butterley 
press are made from Meehanite Iron. 


Heavy duty machine tool castings in Meehanite offer 
cost-cutting advantages such as: 


% Absolute soundness under pressure 
% Close-grained, homogeneous texture giving 


The Dependa ble mM é ta tl * pcp ner and absence of hard spots 
%* Faster speeds and feeds 


Each grade of Meehanite offers special properties—wear 
resistance, heat resistance, corrosion resistance and ready 


The Butterley Company Limited, Ripley, Derby. CameronYand]Roberton Limited, P . 
Kickinslliocs, Cannichesd Given tiated Wae® South’Shields, Goulds Foundri response to heat treatment. Meehanite castings meet 
Limited, Newport, Mon. John Harper (Meehanite) Limited, Willenhall, Staffs. G. M. BSS.1452 Grades 10 to 26. 

Hay and Company Limited, Glasgow. C. A. Parsons and Company Limited, Newcastle- z 

on-Tyne, 6. Qualcast (Ealing Park) Limited, London, W.5. Richards Foundries Limited, Ask one of these Foundries for a copy of “Meehanite in the 
Leicester. Southern Foundries Limited, Waddon, Croydon, Surrey. Winget Limited, Service of Industry.” 


Rochester. Ashmore, Benson, Pease and Company, Stockton-on-Tees. 


THE INTERNATIONAL MEEHANITE METAL CO. LTD., MEERION HOUSE, 4 DOWNSIDE, EPSOM, SURREY - TELEPHONE: EPSOM 3507-9 * TELEGRAMS : MEBRION, Spson 












ATLAS RUSKILLA 


D TRADE MARK) 


UNDERCOATS 


ARE 


RUST. 
Reder INHIBITING! 


Technically. Calcium plumbate, 
a lead derivative, provides not 
only powerful anodic rust- 
inhibition, akin to that of red lead, 
but also a valuable degree of 
cathodic inhibition. No other 
pigment does this. Moreover, 
being pale in colour, it can be 
used ir adequate quantities 

in producing undercoats in 
almost any colour. 

Practically. These solid 
advantages of Calcium plumbate 
are provided in full measure in 
‘Atlas Ruskilla Undercoats, 
securing better protection 

and longer life. 

And remember, in the ‘Atlas 
Ruskilla’ range, primers, 
undercoats and finishes, too—are 
all truly rust-inhibiting. 

Send for shade-card to.. 


ATLAS PRESERVATIVE CO. LTD., 
ERITH, KENT. ERITH 2255. 


‘TAS/AS.221. 


ATLAS RUSKILLA UNDERCOATS 






























Based on Calcium Plumbate 











GEARED MOTOR UNITS 






ALL YOUR MOTOR REQUIREMENTS 


PRICES COMPETITIVE 


DELIVERY STANDARD STOCK 


[HICCS @) MOTORS] 








AGENTS AND BRANCHES COVER THE WORLD 











ATLAS RUSKILLA 


(REGISTERED TRADE MARK) 


CALCIUM 


PLUMBATE 


UNDERCOATS 


r< ARE 


™ *  ROST- 


ee 


dir INHIBITING! / 





ie : ‘g | 
i 
Bake | 
ei 
‘ ‘ ; | 
\ 
\ ames, | 
\ 
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' 
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ATLAS RUSKILLA UNDERCOATS 
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GEARED MOTOR UNITS 






ALL YOUR MOTOR REQUIREMENTS 


PRICES - COMPETITIVE 
DELIVERY - STANDARD STOCK 





t) 
Y 


Trane 


" 
— T F. HIG 
CHAIRMAN ——s WALTER HIGGS MIEE ITD 
BIRMINGHAM 6 -~Y — ENGLAND 





AGENTS AND BRANCHES COVER THE WORLD 
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STRATFORD LONDON 


Dit 


UNIVERSAL RELIEVING LATHES 


MODEL “R” 
BUILT IN TWO SIZES FOR CUTTER DIAMETERS 4 AND 9 INCHES 











“Spencers solve our fabrication problems! ’’ 





““ Whenever we need some special fabrication in metal, we take our troubles along 
to Spencers—and somehow they always manage to find the answer! They have a 
quick grasp of essentials and a profound knowledge and experience of all kinds of 
fabrication in mild or stainless steel and 
light alloys. That is why | have no 








hesitation in advising you to get in 
touch with Spencers, they'll do any 
job well !"’ 





Typical of the scope of individual precision metal fabrication which Spencers 
undertake for all branches of Indust y, is this Floatex Meckum Jig. Built 
for Floatex Separations Ltd., of Broadway, Worcs., it removes impurities 
in sand and gravel through stratification by water pulsation. 

Spencers welcome your enquiries, and their advice upon any metal 
fabrication problem is yours for the asking 


SPENCER & SONS 


(MARKET HARBOROUGH) LTD. 





Fabrications in Stee! and light Alloys 


SPENCER & SONS (Market Harborough) LTD. GREAT BOWDEN ROAD : MARKET HARBOROUGH J TELEPHONE 2651/2 
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FOR LANCASHIRE BOILERS 


Are you interested in getting 
| greater efficiency and, at the same 
| time, saving on your fuel costs ? 

If so we invite you to consult us. 


| Sugden Superheaters can be fitted RU R K E R 


SUPERHEATERS 





with full damper control. They 


are suitable for all industrial SEALS-precuLiar and PARTICULAR 


purposes and can be fitted to all This type of seal was designed to take up mating-plate variations 
types of Shell boilers. with reasonably balanced compression resistance, provide for 
simple assembly, have low permanent set and withstand wide 
Sugden Superheaters are climatic change in exposed conditions. 
of particular value where It is a class of job requiring confidence with costly tooling and 
hath ME : \ auxiliary steam boilers are experience in specialized production. Can we help you? 
(ith , i > 


em ratean, The HUNTINGDON RUBBER Co., Lro. 














SPECIALIST RUBBER MANUFACTURERS, 


T. SUGDEN LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 Phone HUNTINGDON 934 (4 lines) 


Telephone : TRAFFORD PARK 2520 























A WISE ENGINEER tells his Captain: 


(5. .° BARIMAR saves time and money!” 










Auxiliary engine mishaps on a liner ar worry broken away There was other damage, too 

to captain and chief engineer alike These size serious, and extensive, cracks in the well rt 
ible eng § generate electricity for light and the casting—they cannot be seen in the picture 
power, and when one breaks down a “ stand-by All-round-the-clock relays of Barimar welders 
must be pressed into service at once, otherwise tackled this hefty job and. within a few days, the 
the smooth running of the ship, and the amenities damaged casting was repaired as good as new 
the passengers expect, are likely to suffer When and ready for service again, having been rein- 
a breakdown happens, the ship's wireless ** gets forced, accurately machined, and thoroughly 


busy,” and by the time the ship reaches port tested 


arrangements have been made for the repair of 
A new casting would have cost infinitely more 











the damage 
than the repair by Barimar scientific welding. 

Breakdowns due to cracks or fractur in castings 

cree tic te aay . a ‘ ' and could not have been reinstalled in the ship so 

< u nd are obviously “r 1 1S for the 

of this kind are « . usa © . promptly. Along with the reconditioned main 

resourceful Barimar 
casting went the well-known tag 

} The illustration shows the main casting of a the Barimar Money-Back Guarantee } 
Badly damaged 





ship's auxiliary diesel engine. Notice the size of familiar to shipowners and 


it—observe the pieces of the casting that are Auxiliary diesel engine 


| ships’ engineers all over the world. 

® ; » - 
| casting. There were 
i] 


Guaranteed » 


ex I. 


also serious extensive 





cracks; they cannot be 


seen in this picture 





There is no damage to diese! engines 
beyond the skill and resourcefulness of Barimar 
For Scientific Welding in ai/ its aspects and in every 
kind of metal, Barimar has been supreme for over 
half a century ! 
ACCIDENTS HAPPEN TO THE FINEST MACHINERY 

Save time, money, and anxiety, by telephoning Barimar immediately. Their advice and 
experience, is at your service—at any hour of the day or night. Please remove fittings, and consign 
all transportable damaged parts, CARRIAGE PAID, to the nearest Barimar address. Post 
instructions or order. When it is impossible to transport damaged machinery, Barimar experts 
operate ON THE SPOT 





Barimar House, 22-24, Peterborough Road, FULHAM, 


Telephones: RENown 2147-2148. (Night) 2148. LONDON, S.W.6. 
Telegrams : ‘* Bariquamar, Walgreen, London.’’ 
Auxiliary diesel engine TD. BARIMAR BRANCH ADDRESSES 
116-117, Charles Henry St. Telephone: Midland 2696 
: 67, Brunswick Street, Ardwick. Telephone : Ardwick 2738. 


BIRMINGHAM, 12 
13 
JPON TYNE, 1 64-66, The Close. Telephone: 21055. 


MANCHESTER 


NEWCASTLE 


ed by Barimar, ready for service again. ‘ = 
teed b ady J 8 GLASGOW, C.2: 134, West George Lane. Telephone: Central 4709. 


BARIMAR—The World’s Scientific Welding Engineers = 


casting, perfectly repaired, and guaran- 
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COCHRAN 


economic 


OrL_-FIRED BOILER 





couples the advantages of the Cochran Sinuflo Economic 
boiler—internal accessibility, high thermal efficiency, 
and good water content—with certain advantages usually 
associated with some packaged boilers. It is fully 
automatic. Many sizes are made covering a range 
of evaporative capacities from 6,000 to 31,000 Ibs. 
of steam hour from and at 212°F. 

Other features of the boiler include Sinuflo 
tubes, waisted furnace-flues, adequate 

breathing spaces between the tubes and 
furnace(s) and between the tubes and 

outer shell. 

For full details of the new Cochran 

oil-fired Economic, write to :— 





Cochran & Co. Annan, Ltd., Annan, Dumfriesshire, Scotland 
*Phone: Annan 111, and at 34, Victoria Street, London, S.W.1. ’Phone: ABBey 4441 


No other bulk handling method 
gives you such time and cost advantage | 


TAS CH638 



































Bulk handling this way means you 
will save up to 75% of TIME 
on every job—cut labour COST 
to the minimum. One man with 
a Power-scoop and Parker 
Portable Belt Loader can shift as 
much as five, more efficiently, 
too. Strong enough for the 








toughest work, light enough for 
easy moving, the Parker Portable 
Belt Loader is available with 
boom lengths of 20ft. and 30ft 
Discharge heights adjustable to 
8’ 3” or 12’ 3”. Belt widths 16 
or 20". Extras include barge 
boards, cleated belt, swivelling 
wheels and feed hopper. 


The Parker Power-scoop will shift 
up to 300/bs. at a time, is simply 
controlled by push-button on the 
scoop handle. Available as an 
optional extra, or an independent 
Power-scoop can be supplied to 
feed your existing loader. Write 
for full details now 






THE PARKER with 
PORTABLE BELT #72 


The chain of Parker Service Depots looks after users’ interests over the country 


wv; FREDERICK PARKER LIMITED - VIADUCT WORKS - LEICESTER. 
“a Phones: Leicester 62531 (7 lines). London: Stafford House, Norfolk Street, W.C.2. 
Depots at London, Cardiff Sedgley (Staffs.) and Leeds. 
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Opperman 
Gears go 
along way... 
























.. even as far as New Zealand. 







where this 22’ 6” bedplate assembly is 


to be installed. They go a long way too, towards 


) > *} g ~~ > j 1 > ig > i > ¥ b » - . . 
covering every industrial requirement from } H.P. to 120 H.P. The above iflustration shows a 
type SV.12, single reduction worm 
: ‘ : , year box, ratio 10.833:1, with 
We are always prepared to offer our services and advice on E . pclae 
: pump feed lubrication to top 
. bearings, transmitting an input of 
Tes . y > « es) ¢ >» sy > » ‘ g . 
gearing problems, based on our long trade experience—and 50 H.P. at 1460 r.p.m., from a 
- . ; totally enclosed English Electric 
to produce gears to customers’ special requirements. We motor, through a “Silentbloc” 
' : ; coupling drive on a continuous 
manufacture a complete range of Spur, Helical and Worm twenty-four-hours-per-day duty. 
—- The equipment was supplied to 
gear reduction units to meet every normal application. the order of Film Cooling Towers 
. (1925) Limited for W. J. Fraser & 
Our comprehensive catalogue, containing details, dimensions, Co. Limited, and is for installation 
on an induced draught cooling 
ratings and outline drawings is available on application. tower erected in New Zealand. 








OPPERMANS 
of NEWBURY 


OPPERMAN GEARS LTD., NEWBURY, BERKSHIRE - Telephone: Newbury 1701 - Telegrams: Oppigears, Newbury 
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BUT THE OLD UN’S 
STILL GOING STRONG! 


No—we cannot absolutely guarantee that Hf 

every Smith crane will still be in full working order Sf 

after more than 70 years (as is ‘‘David’’, 

below)—but we can guarantee that the same quality 

of sturdy dependability is still one of the features sf 
€ 


of every Smith Crane. 


“THOS W. 
WARD {10 


he, 
"I = 
ye y suite 


—~—) SHEFFIELD 
fa 





We build mobile, crawler, rail and dockside cranes, powered by 
steam, electricity or diesel. Somewhere in our range is a machine to 
do YOUR lifting and shifting. Why not let us know your interests 
and allow us to send you full information about the Smith machine 
best suited to YOUR job? 


THOMAS SMITH & SONS (RODLEY) LIMITED 
CRANE AND EXCAVATOR WORKS « RODLEY « LEEDS - ENGLAND 


Telephone Pudsey 2844 (5 lines) © f ate re ley 
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THESE 
POWER 
STATIONS 
HAVE 
SOMETHING 
a 
COMMON 


Acton Lane (Willesden) “A”, 

Deptford East (H.P.), Bankside “ B”, 
Fleetwood, York, Wakefield “B”, Lincoln, 
Little Barford “B”, Mexborough, Aberthaw, 
Northfleet, Drakelow “B”, Spondon “H”. 


Twenty-one boilers, with a combined maximum 
continuous rating of 14,120,000 Ib. per hour, have 
been designed for the Central Electricity Generating 
Board by Foster Wheeler Limited, and are now 
being installed by them in five power stations. 

Since 1946, Foster Wheeler has been responsible for 
the design of no less than forty-eight boilers, 
totalling 21,050,000 Ib. per hour maximum 
continuous rating, for thirteen C.E.G.B. power 
stations—a notable contribution to Britain’s post-war 
recovery programme and export drive. 


FOSTER WHEELER LIMITED 


FOSTER 


WHEELER HOUSE, 3 IXWORTH PLACE, LONDON S.W.3 
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FOR HIGH DUTY UNDER DIFFICULT 
*# CONDITIONS - GREAT RESISTANCE TO 
WEAR AND ABRASION 


+e HIGH STRENGTH AT ELEVATED TEMPERATURES 


HARD, YET TOUGH AND DUCTILE @ Rustless, resistant to corrosion and stronger and tougher than 
* mild steel, these castings are supplied in normal grade, and “‘H '’ and ‘“‘S '’ grades, with slight 
modifications to suit particular applications. 


nite 
fet complele saftly 
NON-SPARKING TOOLS 


A complete range of tools designed to 
give absolute safety in dangerous situa- 
tions such as gas works, oil installations, 
chemical plants, etc. Sizes comply with 
British Standard Specification. 














Full details will be sent on request and we 
invite your enquiries. 


SPECIALISTS IN THE CASTING OF NON-FERROUS METALS 


CHARLES CARR LIMITED 


INCORPORATING THE NON-FERREOUS CASTING CO. (B’HAM) LTD 
GROVE LANE - SMETHWICK 40° BIRMINGHAM 
TELEPHONE * SMETHWICK! 231-2-3 


LONDON OFFICE: 56 HOLBORN VIADUCT, LONDON, E.C.I. TELE. CITY 3826-3827 


POWER TRANSMISSION— 


through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 








* Are easily assembled. 

* Give extreme torsional flexibility. 

*% Absorb irregularities in load variations. 

* Axial and parallel misalignments are corrected. 





ESTABLISHED t895S 


HERMETIC pypRER C2 [7 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbaston 0983/4 Telegrams : ‘Hermetic Birmingham.”* 
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Simplifix pipe couplings 
are interchangeable 


For assembling pipe line systems quickly and easilv, use 
standardised Simplifix couplings. Made to B.S.S. 2051 Part I, their 
high standard of dimensional accuracy ensures that all fittings are 
interchangeable. They can be used on almost any kind of tubing, 
including those with very thin walls, and are available in the widest 
possible variations of standard and non-standard fittings. In brief 
you are most likely to find your requirements in the Simplifix range. 
Our illustrated catalogue gladly sent on request. 


SIMPLIFIX COUPLINGS LTD., HARGRAVE ROAD, 
MAIDENHEAD, BERKS. Tel.: MAId 


21. 1ennead oiVUl 


lunes 








- FOUNDRIES: LTD, 









The 


T FOUND 
for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 
Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


| SPECIALIS 






Manufacturers of ‘“PULMAC’ Pulverising Mills 
for Fine Grinding 
FOLLSAIN-WYCLIFFE FOUNDRIES 


Lutterworth, nr. Rugby. 
Grams : Wycliffe, Lutterworth 





A) 
. #2 



















Tel: Lutterworth 10, 60 & 152 
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“turn to the Cross-Roll Bearing 


The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 
loads in all directions. 





maintenance beyond the periodical replenish- 


Priestman Cross-Roll Bearings are pre-loaded, ment of grease in the labyrinth which 
pre-lubricated, and sealed self-locating supplements the special synthetic rubber 
assemblies, requiring no adjustment and little cruciform seal, excluding all foreign matter. 





PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND 


@cA 
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RADIALS FOR HEAVY DUTY 


The OD4 Radial illustrated is designed to meet the demands 
of the up-to-date heavy engineering shop for accurate heavy 
duty drilling and boring. Available in a range with max. 
radius 6ft. to 12ft. Nominal drilling capacity up to 3tin. 
dia. from the solid in steel. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


‘tlhe = 


Sales & Service for... DRUM Pe 2 he D-ASQU iTH ... the British hates. 





DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone ; Midland 3431 (7 lines) ‘Grams : Moxishope, B’hom. Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : ‘Phone: Centra 0922 
A225 
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for industry 







Ford industrial engines are a practical proposition for many industrial equipments 
... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMY ~— have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs... 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


GOGQ60 wes" 


and the equipments they power, contact your 
nearest Ford Dealer or write to a, 
ha ge ai | 


FORD MOTOR COMPANY LTD - PARTS DIVISION - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 








BUDWORTH gas turbines 


Now available for— 





Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 


Air compressors 


-. 2 45/60 hp. Ventilating fans 


version of the Bud- 
worth turbine with Propeller turbine for light aircraft 
several alternative 
reduction gears for Aircraft H/F generators 
all portable and 
other power re- Also available as an air compres- 


quirements. 


Patent No. 704678 
and others applied for 


sor, for ventilating and heating 


These hand-started gas turbines are without electrics, will burn diesel oil, 


paraffin, or petrol without alteration, have the highest power/weight ratio of purposes, and for processes where 


any small gas turbine, and need virtually no maintenance. 
There is no ducting, and for higher powers multiple installations of the basic a large supply of hot air may be 
turbine unit can be built up. required 


Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 
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A PRACTICAL EVERYDAY COMPUTER 


The Hollerith 1202 has its feet on the ground. It is designed 
as a business computer, with the right speeds, storage, and 
capability for industry and public administration. And it is 
built to an economic price. 





Hollerith computers are tried and tested - and are in gen- 
eral use with many progressive companies and authorities. 


More than anything else, the successful use of a com- 
puter depends on the organisation behind it. The quality 
of Hollerith preliminary investigations, training and after- 
installation service is without equal. 





/f you want to see how a computer could so/ve your 
data processing problems, come and pick our brains. 





— 





le 





—————— 


| 


, 


Hollerith } ~ he 
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THE BRITISH TABULATING MACHINE CO. LTD. HEAD OFFICE: 17 PARK LANE, LONDON, W.1 
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RESCOLASTIK 


REGD. 


SILICONE RUBBERS 


The most comprehensive range available 


TAKE ADVANTAGE of the technical resources and production facilities 
of the most modern silicone rubber plant in the United Kingdom. 





FOR 
b USE 
WITH 
Rubber. Uses Soft-Gasketng, Sheet, "Uses ® Gathers, Sele cee 


Vibration Damping, Seals, Pads 


Diaphragms, Washers, etc. 
and Dampers. 


Prescolastik silicone rubbers offer 
the widest available range of com- 
pounds to meet the most exacting 
conditions 
General Purpose Grades 
Low Temperature Grades 
Low Compression Set 
Fuel and Oil Resistant Grades 
Silicone Coated Fabrics 
High Tensile Grades 
High Temperature Grades 
H.T.P. Resistant Grades 
Cellular Rubbers 





( Prescolastik Silicone Coated 
Fabrics. Uses: Diaphragms, Gas- 
kets, Seals, Tapes, Ductings and 
Flexible Low Temperature Coverings. 


Designers and Engineers are invited to write to us for technical data. 


PRECISION RUBBERS LIMITED 


BAGWORTH, LEICESTER, ENGLAND 
Telephone: Bagworth 241 
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HINDMARCH MWD 


OIL-OPERATED 
REVERSE-REDUCTION 
GEARS 


TWIN OR 
QUADRUPLE 
ENGINES 

OR 
TURBINES 


4-engine oil-operated 
reverse-reduction gear. 


MODERN WHEEL DRIVE trp. 


Associated with 


OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS, 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OJLOPRATED CHESHAM. 











LINDEMANN 


Extrusion Presses with adjustable container for non-ferrous metal tubes, 


rods, hollow and solid sections, wire, etc. 


ATi Molde i (oholm@escohilolaMelm@elig-iamelleub accel iam ollul-Melahi-mm d(-lasale 


fol sinel Miclmt-Tuleel holulohilmelm@mellnel i olulohilame) \-igelilelip 


i ae, 


LINDEMANN 


QUSSELOORE 


= SS Nie ecm anemone” 


a) 





ae] 








Our Agents. in the Britisch Iles MOFFAT & BELL LTD 170 Piccadilly London W 1 
Telephone: Hyde Park 9551, 466 Royal Exchange Manchester 2 Telephone: Deansgate 513] 


LINDEMANN MASCHINEN FABRIK GMBH DUSSELDOREF GERMAN Y 
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SHEFFIELD 





purpoce 


If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 










ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 











| 


| 
| 
| 
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Rotary shaft seals for high speeds. Hair line lip contact 


METAL CASED OR 4 
and correct spring loading ensure minimum 
METAL INSERT | friction loss. Complete range of seals for shaft sizes }” 
SEALS WITH } to 10” ex stock. Special seal sections for pressure 
applications. 
GARTER SPRINGS 
y ttl YY tithe YU tl 


il thi tll Wr ZZ the, YI thn, Wi Whe 


All British Standard and pre-standard sizes ex stock 








PRECISION in addition to a large number of non standard and 
MOULDED American sizes. Pioneer flash free ‘O’ Rings are 
deal for static or slow reciprocating application 
‘a’ 
O” RINGS over a wide range of pressures. 
tt Yi Ye, itt tis tt Whi th hb Ws tht thle Yt. YwU«d Yun 
PRECISION 
GROUND Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
RECTANGULAR on high pressure reciprocating applications. 
SECTION RINGS 
ttt, thi ti Wi Wi tht Wt ld tte tt With We Whi 


A special section Sealing Ring superior to ‘O’ 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O’ Ring sizes. 


Wh, th, Yt Ube 


NU-LIP RINGS 





tg (Wht Whi tla Wt Wh 


HYDRAULIC Used as hydraulic and pneumatic Piston Seals, 
hydraulic cylinder or valve stem packings 
PACKINGS Pressures up to 1,500 p.s.i. Six types are 
& WIPER SEALS available in a wide range of sizes 


Pioneer Oilsealing & Moulding Co. Ltd. 


COTTONTREE WORKS, COLNE, LANCASHIRE TELEPHONE: WYCOLLER 47! (8 lines) 











a standardised range of 
precision ground gears 






te \ 
sheen 









Send for Brochure No. 20 detailing this ‘quick delivery’ 
range of 6 diametral pitches with 3 helix angles or in straight spur. 
“Also complete manufacture of special helical and spur gears and 
gear boxes, in prototype or production quantities. 








CENTRAX LIMITED 


Victoria Road, Feltham, Middlesex 
Telephone: FELtham 4851-5 


Cables: Centrax, Feltham 
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contracts 


from 


Armstrong Siddeley 


MOTORS LIMITED 


endorse the supremacy of 










































































VEN TION 


Time and again, industrialists large and small 
place repeat orders with Colt. And for three good 
reasons. Colt ventilation systems depend in the 
main on internal convection currents — not ex- 
ternal forces—and are therefore little affected 
by the vagaries of the wind. Colt offer an unpara- 
lleled range of ventilators. And most important, 
every Colt recommendation is based onathorough 
analysis of the building, plant and process either 
fromasitesurvey ordrawings. Such thoroughness 
influences firms such as Armstrong Siddeley 
Motors Ltd. It will impress you, too. Ask your 
secretary to send for a free manual to Dept. $32/11B 


Among the 12,000 major Industrial 
Organisations using Colt equipment are: 


56 contracts: de Havilland Aircraft Co. Ltd. 
7 contracts: Richard Thomas & Baldwins Ltd. 
20 contracts: Courtaulds Ltd. 
14 contracts: Ferranti Ltd. 
29 contracts: National Coal Board. 
20 contracts: Ruston & Hornsby Ltd. 
15 contracts: Dorman Long & Co. Ltd. 
15 contracts: Hoover Ltd. 





COLT VENTILATION LIMITED : SURBITON : SURREY - TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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Whether the yield is coal or gold, diamonds or iron ore, 
A.E.I. Heavy Plant Division is well placed to supply 
winding equipment exactly suited to the application. 


Recent installations of note include:— 


A.C. 1,500 h.p. drum-type winder with closed-loop conirol, 
using rotor contactors and metallic resistors. 
D.C. 2,500 h.p. friction-type winder with Ward-Leonard 
closed-loop control, operating in a 3,200 ft. shaft. 
Mercury-arc rectifier inverter 1,500 h.p. drum-type winder 
fed from 11 kV A.C. supply, with regenerative braking by inversion— 
the first production model of a rectifier-controlled winder in Britain. 
A.C. 2,500 h.p. double drum-type winder with 11 kV slipring 
motor. Rope speed is 41.5 ft. sec. 
Two D.C. 3,400 h.p. twin-motor friction-type 
winders, with Ward-Leonard closed-loop control. Each winder 
has a payload of twelve tons. 
A.C. 3,500 h.p. double drum-type winder, 
with twin motor drive installed underground, operating 
at a rope speed of 50 ft. sec. 


















HEAVY PLANT DIVISION 


RUGBY AND MANCHESTER, ENGLAND 


A DIVISION OF ASSOCIATED ELECTRICAL INDUSTRIES LTD., incorporating the interests of BTH & M-V 


AS331 
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Evaporation 50,000 Ib. ‘hr. 
Final Steam Pressure 330 p.s.i. 
Final Steam Temperature 750 F. 


An example of an installation 
at a Scottish Paper Mill is 
illustrated here. 
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Schteldre 


Industrial Burners 


The FIRST Self P 








ONE HANDLE 3 on AIR VALVE 
controls both | at point of 
oil and air discharge 
at constant ees gives a 5:1 
proportion : dated : turn down 


Eaesen 


Design and Execution of Complete Installations. 


Schieldrop Industrial Burners cover a wide range of types to suit all 
normal needs. Designs gladly submitted for any type of Burner to 
special requirements. Schieldrop Burners save tons of fuel, and 
quickly prove to be a most profitable investment and a_ highly 
efficient productive unit. Send for catalogues and full details of 
operating results. 


a Se ne rer wee ’ & CO. LTD. 


STOTFOLD - BEDS. Tel. 414 (3 lines) 


LONDON OFFICE : 2, 3 & 5 STUDIO PLACE, KINNERTON STREET, S.W.1. Tel. SLOANE 0658 
SOUTH WALES OFFICE : 11/12 WIND STREET, SWANSEA. Tel. SWANSEA 4951 

MANCHESTER OFFICE : 32 DEANSGATE, MANCHESTER. Tel. BLACKFRIARS 3851 

BIRMINGHAM OFFICE : 17 WELWYNDALE ROAD, SUTTON COLDFIELD, BIRMINGHAM. Tel. ERDINGTON 2772 
SCOTTISH OFFICE : 6 CARRUTH DRIVE, KILMACOLM, RENFREWSHIRE. Tel. KILMACOLM 279 
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Nov. 21, 195% THE ENGINEER 3] 









I Otte 
——— — 


~, 







Sterling achievements 





span the history of an era 






.and help to make that era memorable. 






The continuing success of Sterling Metals is due to their abdity to supply 






castings of the highest quality in the desired quantities at the mght time. 








alll : 
Pa Today as in the past, ste rling Metals offer the greatest tec hnical experience 
- 
augmented by quality control of production which is second to none, a 

. " ay 

Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys e wf 
ee 

by sand, die and precision mould processes, and in making engine blocks & 






and cylinder heads in high duty iron. 






Sterling Metals are at your service 









lransmission casing in magnesium alloy 





for Massey -Harris-Ferguson Tractors 


STERLING METALS LTD used in Sir Bdmund Hillary’s Antarctie Expedition 


By courtesy of Massey-Harris-Ferguson Ltd 











NUNEATON -: Nuneaton 4221 
























f 







THE GRAGEFUL 


NEW! ; ) 
P 

The PROFILCO panelling is a Plywood made from three layers THICKNESS: 3” 

of 2.5mm. Utile Mahogany veneers. Bonding A-70 and AX-100 

The face veneer has a most attractive profiling and the edges of STANDARD SIZES: 


the boards have been moulded in such a way that, when joined 











together, the joints cannot be noticed A-70 Bonding 
The PROFILCO boards are carefully sorted in order to attain ae a ox 2 
a uniform appearance. ae ee aoe 







A natural oil finish or cellulose lacquer finish is recommended. AX-100 Bonding Se is a A N E L L j i 
Samples and prices on application. Packed !5 boards to-a bundle anche : 6 
C. F. ANDERSON & SON LTD. ISLINGTON * LONDON - N.1. 


TIMBER AND PLYWOOD IMPORTERS Tel: CANonbury 1212 (28 lines) 
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Fescol certainly started = = y 
more than something. 
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When London’s buses looked like this and catered 
more for health than comfort, FESCOL 
pioneered their process for the electro-chemical 
deposition of nickel for building up worn ses = 
engineering parts. Two years later, in 1922, 
FESCOL again led the way with the deposition 
of hard chromium and have now perfected the 
deposition of hard chrome on light alloys. The —SSS>S=_=~ he fh) 
FESCOL process has saved industry hundreds a SSS he 
of thousands of pounds by restoring worn 
components to their original dimensions. The 
process protects new products against 
corrosion and provides a hard, long-wearing, 
low-friction surface. You should make sure @@S RR mY HE Nr MPA # 
that your technical people are fully aware x il | ww eS 
of the possibilities of FESCOL-ising. 
May we send you further information? 
E 10 
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ST HEAVY NICKEL DEPOSITION 
was pioneered by FESCOL in 1920. 


ST HARD CHROME DEPOSITION 
was introduced by FESCOL ir: 1922. 


and 
NO HARD CHROME DIRECT ON 
LIGHT: ALLOYS 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


Branch Works at 


Established 1920 Port Glasgow, Huddersfield, and Brownhills, Walsall 





Sole Licensees for Australasia: De Havilland Aireraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 


TGA M8 
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CLYDE-BOOTH 200 TONS GOLIATH AT 
BRADWELL NUCLEAR POWER STATION 










Supplied to The Nuclear Power Plant Co. bed., for the - 
erection of Bradwell Nuclear Power Stotion, 


$s 
ie as 





Specially designed for the erection of Bradwell Nuclear Power Station this 
200/30 tons Goliath crane handles all the major lifting operations on the main 
part of the plant. It completely spans the reactor buildings site travelling on 
rail tracks on either side so that large items of equipment such as boiler shells 
which weigh up to the crane’s full capacity are easily lifted and placed with 
precision in the position required, The Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 


rail level to underside of bridge is 140’. 
Distance between rail centres 178’. 


CLYDE CRANE & BOOTH LIMITED 
incorporating 
CLYDE BOOTH Clyde Crane & Engineering Co., Joseph Booth & Bros., 


MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 
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Every up-to-date pipeline designer 

uses “* POWERFLEX” Expansion Joints, 
incorporating stainless steel bellows of 

** MULTI-PLY ” construction—unequalled 
for maximum strength and flexion. 


Compact—Reliable—Economical—Efficient. 


DERBY WORKS 


Tele: STAMFORD HILL 6696. Grams: METALFLEX, EASPHONE, LONDON. 


Nov. 21, 1958 


FLEx:BpiILiTy 


In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 





VALE ROAD -: LONDON, N.4 














GAUGING THE STRESS 
without straining the budget 
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Saunders-Roe Foil Strain Gauges find the facts 
precisely about any kind of mechanical stress or 
strain—moving or static, large or small, normal 
or abnormal. They are inexpensive and simple to 
install. New applications in which they give 
essential and often unique service are constantly 
being found. 


For instance, Foil Strain gauges have: 


@ measured for the Admiralty the stresses in the 
propellers of sea-going ships. 

@ enabled the Trans Antarctic Erpedition to 
determine the towing force and sledging efficiency of 
‘Snocat’ tractors and to measure the magnitude of 
the co-efficient of friction of snow. 


@ located for the Timber Development Association 
the transient high bending stresses of wood and 
plastic archery bows. 


Foil Strain Gauges can mean new facts acquired 
at little cost. Whatever you make, whatever you 
build, Foil Strain Gauges can help you. We shall 
be pleased to send you technical data sheets and 
other information about the range of these and 
other Saunders-Roe electronic products. 

If required our comprehensive service is ready to 
tackle your problem for you and provide you with 
the results you need. 


=] R28 © & 


ELECTRONICS DIVISION 


Saunders-Roe Ltd., Electronics Division, 
East Cowes, Isle of Wight. 
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Insulator Division 
Electro-ceramic insulators, 
mass-produced to close 
dimensional tolerances, for 
radio, telecommunication 
and electronic apparatus, 
c-okimg. heating and 
pyrometric equipment. 


Electric Heating Division 


‘Chromalox’ ceramic- 
embedded strip, ring, pad 
and cartridge electric heating 
elements and “Tubalox’ 
sheathed wire elements for 
domestic and industrial In the forward march of industry, 
purposes. Also complete : _ d ; 
appliances including air and progress starts with visionaries’ dreams... 
immersion heaters. with dreams awaiting translation into 
sulel yractical possibilities. And that’s where 
Gas Burner Division materi 
Non-corrosive ceramic tipped 
gas jets and gas burners close on a century, the Company has 
for domestic and industrial : 
heating and lighting together 


with a comprehensive range the ideas of others and of themselves 


of spray jets for chemicals, 
oils and other fluids. —for Geo. Bray engineers are visionaries <=. 
‘= 


too—into solid realities. 


For lighting and heating, for electrical 
insulation, for precision engineering, there 
is hardly an industry that does not rely oo 
: ' and company limited 


on the products of this 95-year-old 
Company. Today, forward-looking people paenecce se 
are constantly coming to the Insulator, ELECTRO-CERAMIC INSULATORS 


Electric Heating and Gas Burner Leicester Place, Leeds, 2 
Leeds 20981 (9 lines) 


Geo. Bray have a part to play. In 


made many dreams come true, turning 


Divisions of Geo. Bray for advice on 
London Office: 


under Bushels ‘ the development of new ideas in Speci: . 
ation You'll 305 Grand Buildings, 


st helpful too will these all-embracing fields. Trafalgar Square, W.C.2 


on request 
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Another train carrying 500 tons of ore 
leaves Tyne Dock, South Shields, for 
the blast furnaces. Ihe ore has been 
handled in a Simon plant that moves 
it ata maximum rate of 1500 tons an 
hour from ship to shore. From Simon 
storage bunkers with a maximum cap- 
acity of 12,700 tons, the ore is weighed 
out into two lines of loading out 
hoppers. A train draws under one of 
the lines and over 500 tons of ore are 
released in a few seconds to waiting 
wagons. Every operation is carefully 
synchronised and controlled. In the 
hree years after its commissioning in 
December 1953 this plant hand!ed over 
three and a half million tons of ore. 
Plants designed and built by Simon are 
handling a wide variety of materials all 
over the world. 
OUR BROCHURI MSCHARGING IRON ORE AT TYNE DOCK CONTAINS A FULL DESCRIPTION OF THIS PLANT. WHY NUI WRITE FOR IT TODAY? 
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Simon Handling Engineers Ltd 


STOCKPORT, ENGLAND Telephone: GATley 3621 Telex 66-287 Telegrams : S.H.E.L. Telex Stockport 
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Increased capacity and 


| GREATER ROLLING ACCURACY | 





Illustration shows series PBE 8/0 
with swing-down bearing bracket in 
down position. Photo by courtesy of 
Consett Iron & Steel Co, Ltd. Durham 


BRON 


@ Illustrated is a heavy-duty Bronx three-roll 
Pyramid Type Plate Bending Roll—complete 
with a desk type control panel and all the 
necessary electrical equipment. It is arranged 
for motor drive and includes an additional top 
roll which increases the capacity. Vertical 
rolls are fitted for use in conical rolling. 
When the machine is fitted with a 16” diameter 
top roll it is capable of bending mild steel 





plate 10’ wide by 1” thick. With an 18’ 

diameter top roll it can deal with plate 10’ PLATE 

wide by 13” thick. BENDING 
There are also Bronx Press Brakes, Guillo- ROLLS 


BRITISH THROUGHOUT 


L Ao 
BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE 


Telephone : LYE 2307 and 2308 


tines, Plate Levelling Rolls, etc. Write for 


illustrated catalogues. 
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JOulsometer 








RESEARCH WORKERS Save your high vacuum pumps for high 


vacuum work. Use this unit for the odd jobs. 


CHARACTERISTICS : 1. Portable. 2. Stands on the bench. 

3. %& H.P. motor with trailing lead. 4. Easy to clean and service. 

5. Swept volume : 1 cu.ft.;min. 6. Vacuum °01 M/M. 7. Pressure 
10 Ib. per square inch. 


PULSOMETER ENGINEERING CO. LTD. 


NINE ELMS IRONWORKS, READING 


Londor. Office: Pulsometer House, 20/26, Lamb’s Conduit Street, W.C.1. 
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Now Maintenance Is 
Preventive 


So Breakdowns Need Never Occur 








New Visual System 
Gives Warning 


of 


Inspection Dates 


* 





How can you keep your plant running at full pressure ? How can you 
organise maintenance so that each machine is serviced before it breaks 


down, and not after ? 


To these vital questions, the new system of preventive maintenance now 
gives a 100% answer. 

How ? Firstly by providing a colour-signal “‘alarm system” which actually 
pre-warns of forthcoming inspection dates. Secondly, by keeping you in 
the picture with every detail you must know about each and every machine 


This is achieved by means of a simple visible card system which instantly 


shows : 
1. Full technical details of all equipment (description, H.P., drive, etc.) 
2. Complete maintenance history ; inspections made, repairs, overhauls. 
3. Automatic reminders of important dates, i.e. inspection and overhauls. 
4. Speedy, visible reference to location of equipment, number, type, etc. 


This means an end to all those production losses — often substantial ones 
— formerly caused by defective machinery. Also, you pinpoint unecono- 
mical plant ; and ensure that machines run permanently at full productive 


pressure. 


But can the system be adapted to any organisation — even the smaller 
one ? Indeed it can! Although originally conceived for one of the largest 
machinery users in the Country, it is now gaining currency in concerns of 
all sizes, including the smaller, privately-owned factory. 


If you would like to know more about this system for control of plant 
and machinery (which, incidentally, saves a considerable amount of clerical 
labour !) why not get details today ? All you have to do is write “Preventive 
Maintenance” on your letterheading and post to the address below. 
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>> O & M TO BRITISH BUSINESS 


THE SHANNON LTD., 88 Shannon Corner, 
New Malden, Surrey 





SHANNON 
Trade Mark 


~-144D 














flashing back 


Send for list Nos. 359 and 396, 


For gases such as Town, Natural, Sludge, producer, 
Mansfield, Propane, Butane, and proprietary mixtures— 
Calorgas, Bottogas, and Scottish Rural Gas etc. 

Each burner is fitted with a suitable calibrated gas jet, ensur- 
ing perfect controlled flames that will turn down with no 


Models for laboratory or industrial use. 


Various type burner heads are available to suit requirements. 
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RANSOMES SIMS & JEFFERIES LTD 
IPSWICH, ENGLAND 











HENEAGE STREET, 
LONDON E.1 | 
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Comprehensive stocks 


_ 
held ready for 


immediate delivery 
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CONTACT 





BIRMINGHAM MANCHESTER SHEFFIELD LONDON 


Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield 6 London N.W.10 


Telt Broadwell 1611 Tel: Pendleton 2481 Tel: Sheffield 344391 Tel: Elgar 5811 
Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 


A METAL INDUSTRIES ] GROUP COMPANY 
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A CHALLENGE 


TQ Thre 


WORLD! 





THE ARMSTRONG OFF-THE-SHELF ACTUATOR 


The unparalleled convenience of a first-class hydraulic circuit, bought ‘‘off-the-shelf’’ at low cost and installed by the use of 
elementary engineering knowledge, simple instructions and a few stock embodiment items. This represents the Armstrong 
Actuator’s challenge to the world. 

Only the Armstrong Patents Company, because of its unique position in the field of hydraulics, could offer an Actuator of this 
quality at the price. The Armstrong Actuator is a perfect piece of hydraulic engineering (it has the right pedigree! ). It does 
away with the need for heavy or complicated linkages, giving smooth, positive action with none of the troubles associated 
with links, levers or cams. Once installed and charged it will function efficiently for as long as the machine or structure in 
which it is embodied. The Armstrong Actuator can be used in power circuits or manually operated circuits. 

Illustrated literature containing more specific information on the Armstrong Actuator is available. 


Please ask for Sales leaflet AP/L.51/1 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKS. 











as Town, Natural, Sludge, producer, 
Mansfield, Propane, Butane, and proprietary mixtures — 
Calorgas, Bottogas, and Scottish Rural Gas etc. 

Each burner is fitted with a suitable calibrated gas jet, ensur- 
controlled flames that will turn down with no 


Models for laboratory or industrial use. 
Various type burner heads are available to suit requirements. 
Send for list Nos. 359 and 396. 


THE ENGINEER Nov. 21, 








































* : EMR 
RANSOMES SIMS & JEFFERIES LTD. 
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LONDON E.!I 
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Comprehensive stocks 


‘a 
held ready for 
immediate delivery 
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(KONG KES 


LIMITED 


CONTACT 





BIRMINGHAM MANCHESTER SHEFFIELD LONDON 


Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield 6 London N.W.10 


Telt Broadwell 1611 Tel: Pendleton 2481 Tel: Sheffield 344391 Tel: Elgar 5811 
Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 
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THE ARMSTRONG OFF-THE-SHELF ACTUATOR 


The unparalleled convenience of a first-class hydraulic circuit, bought ‘off-the-shelf’ at low cost and installed by the use of 


elementary engineering Knowledge, simple instructions and a few stock embodiment items. This represents the Armstrong 
Actuator’s challenge to the world. 

Only the Armstrong Patents Company, because of its unique position in the field of hydraulics, could offer an Actuator of this 
quality at the price. The Armstrong Actuator is a perfect piece of hydraulic engineering (it has the right pedigree!). It does 
away with the need for heavy or complicated linkages, giving smooth, positive action with none of the troubles associated 
with links, levers or cams. Once installed and charged it will function efficiently for as long as the machine or structure in 
which it is embodied. The Armstrong Actuator can be used in power circuits or manually operated circuits. 

Illustrated literature containing more specific information on the Armstrong Actuator is available. 


Please ask for Sales leaflet AP/L.51/1 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKS. 
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~All Crane Malleable Iron Pipe Fittings 
and Unions-are individually tested! 


— 
















The searching tests given to every individual fitting and ~~ 


union at the Crane factory ensure the consistent high a 
quality of these well-known products. Their good ap- ee, 


pearance, clean finish and dependability have long 


earned them the confidence of the most exacting buyers. 


Plain and Banded Pattern Fittings 
All Crane Malleable [ron Pipe Fittings have taper 








%y, 


No. 271 Union (Female) 


threads and are manufactured to British Standard No 
Mien, 
‘ig. 


143. They are available in plain and banded patterns 


with either black or galvanized finishes. Sizes (equal and 
ht, 





reducing) }” to 6°. 

All tron, Railroad, Navy Pattern and Flat-face Unions 
There are four types: Iron to Iron; Bronze to Iron 
(Railroad) and Bronze to Bronze (Navy)—all with 
spherical seats; and Flat-face gasket type. All have 
British Standard taper threads. Sizes {” to 4”. Write for 
Jull details. 


CRANE 


VALVES AND FITTINGS 


© 


CRANE LTD., 15-16 RED LION COURT, FLEET ST. 
LONDON, E.C.4 WORKS: IPSWICH 


Branches: Birmangham, Brentford, Bristol, Glasgow, London, Manchester 


INDUSTRIA 
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MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
*, gether with the Bostock & Bramley 
7. »> High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non siandard ratios 
available from 5:1 to 50:1. 


3”, 4", 5”, 6° and 8” Worm Gear 
Centres. 





lilustrated : 


3° WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOsTOCE @& BRAMLEY ETD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 
206 
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THE WORLD’S FIRST 











® This Compressor—based on a Swedish inven- 
tion—is completely different in design from 


conventional rotary types. 


® After extensive field tests Atlas Copco Twin- 
Air Portables were put into quantity produc- 
tion earlier this year and were first exhibited 
at the St. Eriks Fair in Stockholm last August. 


© These Portable machines embody all the 
know-how gained from two years operating 
experience with Twin-Air Stationary 


Compressors installed in mines and industrial 


® The Twin-Air has no wearing parts in the two 
oil-flooded compression chambers, with the 
result that maintenance and overhauls are 
kept to a minimum. 

® With the 7win-Air you get an overall operating 
efficiency which only a two stage machine 
can give. 

®@ The Rotary Screw design guarantees a smooth 


air-flow, free from surging characteristics. 


@ The first models in this new range are machines 
of 370 c.f.m. and 620 c.f.m. Both 100°,, air- 


PORTABLE ROTARY 
SCREW COMPRESSOR 





THE ATLAS COPCO TWIN-AIR 





The main components of the Twin-Air Compressor are 


tc 1ecel_ > ite 
plants. cooled, diesel pow ered units. two screws which intermesh without metallic contact. 
Sttlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 
Write to Atlas Copco AB, Stockholm: J, Sweden, or contact your local company or agent. In Britain write to Atlas Copco (Great Britain) Ltd.. Bere sford Avenue, Wembley, Middlesex. 
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THE DALAI LAMA'S PALACE, TIBET | = Men who work at 


PRESSURE 


bids 723 
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Wonders of the World 





| pomnegers by the fifth Dalai Lama, the construc- 

tion of this imposing palace at Lhasa was 

ommenced in the seventeenth century. The know the value of 
Dalai Lama died before it was completed and 


his death was concealed from the populace by reliable and 


the regent for some sixteen years. Surmount- 


ing the palace are golden-roofed shrines of accurate 


deceased Dalai Lamas. Thousands of pilgrims 


still bring gifts to the present ruler and the 
palace is said to store rich treasure. VA LV ES 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 


indispensable contribution of steel tubes to 
these achievements 








Automatic plate and disc valves 
are our particular concern. It’s 
astonishing how many different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience Is unique 


and Is at your service 


Your valve problems are 
our business 





For Steel Tubes and Steel Tube Fabrication 





THE 


IVEIE TAVIS RV ALEVE 


HEAD OFFICE GREAT BRIDGE TIPTON STAPPORDSHiRS 


COMPANY LIMITED 
117/125 BRIDGE ST., BIRKENHEAD, CHES. PHONE: BIRKENHEAD 8961/2 
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NEW! 
RUBEROID 


COPPER ROOFING 














Traditional roofing with 


important extras 


Copper gives to roofs a special 
character; its use is almost traditional. Now, the 
introduction of Ruberoid Copper Roofing 
provides a method of roofing in copper which 
reveals new horizons for the building designer. 
These additional features as well as the best 
characteristics of copper are secured when you 
specify Ruberoid Copper Roofing: 

* Copper, bitumen and glass fibre laminated into a 
single sheet gives a bonus in weather protection. 

* All seams and laps are completely sealed. 

* There is a choice of traditional seams, batten 














rolls or flat laps. 

* The indented surface allows for expansion and 
contraction. 

* No work-hardening of copper during fixing. 

* Elimination of wind drumming. 




















THE RUBEROID COMPANY LIMITED 


Ruberoid Copper Roofing consists 


dice neg acum teogtien lyrrareneed 649 Commonwealth House, 1-19 New Oxford St., London WC1 

surface, laminated with glass fibre 

based bitumen sheeting. It is Telephone: Holborn 8797 (10 lines) and 9501 (5 lines) 

employed always with Ruberoid Branches: Belfast, Birmingham, Bristol, Edinburgh, Glasgow, 
> nd » ‘lass Fibre > ‘ 

irs tnoneractenaersee len eat Manchester, Newcastle-on-Tyne, Nottingham 


Underlay to which it is bonded 
with bitumen compound. Technical 
literature available on request 
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It's alla 
Fabrica 


oO" the plain in front of Troy its 
enemies toiled mightily on the 
towering fabric of that horse-shaped 
troop carrier which was to encompass 
the city’s utter destruction and bring 
to an end the long Trojan War.... 


Fabrications to us at Craufurds, how- 
ever, mean Construction—building for 
the future with strength and dependa- 
bility, using good materials and fine 
workmanship. 





Large or small your fabrication prob- 
lems can be our concern. 





Stainless Steel Vessels; part 
of test rig for jet Fuel 
Filters at the Laboratories 
of British Filters, Ltd. 








2 Ton Furnace Cupola 
Charging Bucket in } 
thick mild steel. 


Structure and cove:s on 
a Work Projector by 
Optical Measuring Tools 
Ltd 


v 





For Fabrications in all shapes and sizes 
consult : 





DENMARK STREET, MAIDENHEAD, BERKS. 
Telephones: 2585 PBX 
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act Se LITT NE | 
~Non-Ferrous- Castings | 


\\in Aluminium; Gun: Metal 


S\ Pe ee en ee ee 
and Phosphor=Bronze _ Z In 
\ i ek 7 _ 


JOHN HILL & SONS (Ironfounders) LTD ¢ ::0 907 


MACHINE SHOP 
A member of the Staveley Coal & Iron Co. Ltd Group SERVICE IS ALSO 


ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. AVAILABLE. 














More 


Budenherg 


, “1S 

accurate 

than human 
skill 


Hydraulic 
Control of motion 








We now have good stocks of 











Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 








PRESSURE GAUGES 
24”, 3”, 4” and 6” dials 
in all standard ranges. 


BUDENBERG GAUGE CO. LTD., 


BROADHEATH WNr. MANCHESTER 


REGENCY HOUSE 4 WARWICK STREET, LONDON W.! 
* 62 ROBERTSON STREET, GLASGOW < 
dmBU37 
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SPECIAL PROCESS IRONS 


Cortite Irons give DENSITY and PRESSURE TIGHTNESS, coupled with HIGH STRENGTH and GOOD 
MACHINABILITY IN ALL SECTIONS OF THE CASTING in spite of extreme variation of thickness 





| 





“CORTITE’ SPECIAL PROCESS IRONS 


The equivalent British 





























Minimum | Minimum a | Coefficient 
CORTITE IRON TENSILE TRANSVERSE COMPRESSION IMPACT BRINELL ELASTICITY of Thermal TORSIONAL FATIGUE jand American Standards PATTERN 
Strength | Rupture Strength Strength Hardness Sinn an. techs SPECIFIC EXPANSION | STRENGTH | STRENGTH |— ———— SHRINKAGE 
Tons sq. inch | Tons sq. inch Tons sq. inch Izod fc. Ibs No Ke qos GRAVITY Linear x 10° | Ibs. sq. inch | Tons sq. inch | B.S.S. 1452/ | A.S.T.M. [Inches per foot 
Class Grade 1:2” diam. Bar!!-2° diam. Bar ~ 600°C | 1956 | 
HIGH DUTY E 4 26 56 10 170-190 12-15 7-20 5-0 4 =| «25-30 «|| M0 
ENGINEERING . coun E 
D 17 30 68 15 180-210 16-18 7-25 34,000 7-0 17 35-40 1/10 
c 20 36 75 20 200-240 18-20 7-#” 51,000 9-0 20 40 1/8 
6 23 4” 25 220-280 18-20 7-45 60,000 10-0 23 50 1/8 
a 26 45 30 260-340 18-20 7-45 73,000 11-0 26 60 1/8-3/16 
HEAT HR.! \4 26 56 10 100-170 | 10-12 7-00 12-8 ue ae as | im 10 
RESISTING SS eT a ~ 7 — a a - —— ee eS stidicanneil 
HR.2 20 36 75 20 200-240 18-20 7-4” 12-8 | — 1/10-1/8 
HR 12 - 210-280 17-45 6-9-7:2 12-9 - 1/8 
(Silat) 
EAR W.R.B. 20 36 75 20 240-280 | 18-20 7-40 | . 1/8 
RESISTING o—_ . — - is nn — 
W.R.A. 26 45 90 30 260-340 18-20 7-45 1/8-3/16 
CORROSION c.1 18 30 62 10 180-210 12-15 715 | > - 1/10 
RESISTING — ——$ $$ | -_—_—_—_ — | $$$ | — ——_— eee 
Cc.2 iS 28 58 10 180-210 12-15 7-15 — 1/10 









































antes apica HEAT TREATMENT 
TYPICAL APPLICATIONS Thickness (optional) 
Class Grade 
HIGH DUTY —E Gear Cases, Light Valves, Gears, Electrical Components, Bogie Wheels, etc. ; in fact, wherever a soft grey iron is 1/8° 
ENGINEERING called for. For stress relief heat slowly to 450-500 C. 
é : — -—4 | Hold at this temperature for one hour per inch of 
D Valve Bodies, Gates, Covers, Medium Machine Bedplates, Chucks, Gears, and Housings ; Cylinder Liners, Blocks, 1/4 section. Cool slowly. 
and Manifolds. All medium size high-pressure castings 
| For improved strength and toughness oil-quench 
c Turbine Casings, Condenser Bodies, Tyre Moulds, Marking-off Plates, Propellers, Flywheels, Pump Bodies, Pistons 3/8” at 850 C and temper at 300°-500 to remove 
Large High-pressure Valves, Steam Chests, Biological Shields, Gears, Large Machine Bedplates, Headstocks, etc quenching stresses Grades C and B only 
8 Diesel and Compressor Bodies (handling high-pressure ammonia and Freon gas), High-pressure Valves, Oil Well 1/2” 
Castings, Slush Pumps, Gears, Machine Tool Components, Rocking Links, Highly Stressed Hydraulic Castings, 
Winch and Winding Drums, Rolls, etc. 
A Crankshafts, Camshafts, Mixershafts, Dies, Rolls, Atomic Engineering Pressure Vessels, Shields, and Casings 1/2° For high tensile and machinabilicy can be held at 
Brake Drums, High-pressure and High Strength Castings 300 -350° C, for six hours plus one hour for each 
inch of thickness. 
T HR.! Intermittent Heat and Severe Thermal Shock, Chills, Ingot Moulds, Slag Pots, Annealing Glass Moulds, Fire Doors, 3/8” 
RESISTING Casings, Pig Moulds, Meicing Pots, etc 
HR.2 High Duty Castings for use at temperatures up to 550° C, High-pressure Valves, Superheater Headers, Glass 1/2” 
Moulds, erc 
4 - — 
HR3 Castings working at temperatures up to 900° C, Valves, Fire Bars, Annealing Boxes, Furnace Parts. These castings 1/2” 
are brittle at room temperature 
EAR wr.B Chute Liners, Crane Wheels, Mili Wheels and Blades, Mixing Pans, Gears. Easily machinable 1/2° Can be oil-quenched at 850° C and tempered 
RESISTING at 300-500’ C 
WR.A Mixer Blades, Wheels and Pans, Die Blocks, Cams, Gears, Liners, Rolls. High strength coupled with abrasion 1/2” For high hardness castings, to improve machin- 
. resistance. ability hold at 300°-350’ C, for six hours plus one 
hour for each inch of thickness. 
CORROSION c.t Concentrated acid-resistant Pumps, Valves, etc 1/4" — 
RESISTING . 
C2 Alkali-resistant Pumps, Valves, Caustic Pots, Evaporators, etc. 1/4" 

















New Alloys and Metallurgical Techniques employed in the process of producing these irons ensure con- 
sistent results, so that designers may rely upon the accuracy of the technical information given on the chart 


IRONFOUNDERS 


TEL: READING 81659 


™ ROBERT CORT & SON LTD 











READING, BERKS. 
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———CASTINGS— 
IN ‘CORTITE’ IRON 


GEAR DRUM—GRADE E | 


These teeth must be cast true. They are 
not machined and must mesh perfectly. 


CORTS THROTTLE VALVE— 
GRADE C. 


PUMP CASTING—GRADE D.— See ee ae 
(For Hayward, Tyler & Co., Ltd., 
Luton). 


This 53 cwt. Vertical Compound Oil 


Cargo Pump is for use in tankers and COMPRESSOR CYLINDER FOR 


handles 750 t.p.h. of oil. It is tested at REFRIGERATION EQUIPMENT— 
350 Ib. p.s.i. for a working pressure of GRADE B.—(For Lightfoot Refri- 
200 Ib. p.s.i. : 


geration, Ltd., Wembley). 
All the cores and the mould are made by 
the CO, process, which gives an excellent 
finish and ensures that the dimensions pressor casting must be completely 


of cored holes are exact. flawless. The cylinders and crankcase, 


This 154 cwt. six-cylinder freon com- 


which are cast in one piece to ensure 





perfect alignment, are subject to 
hydraulic tests of 300 and 600 Ib. p.s.i 
respectively and gas tests of 250 Ib. p.s.i. 








MIXERSHAFT — GRADE A. 
—(For Winkworth Machinery, 
Ltd., Staines). 

This Casting must be very strong, 











and 100% sound, to withstand CORTS DOUBLE GATE VALVE— 

severe Torque, replacing a steel GRADE HR.2 

casting. For use in hot gas main at temperatures 
of 550 -600° C. 





BEDPLATE FOR GEAR CUTTING MACHINE—GRADE C.—(For W. E. Sykes, Ltd., 
Staines). 

This 3-ton, 12ft. long bedplate casting is only gin. thick and requires a very accurate mould and 
core, which, again, is achieved by the use of CO, process. Over 50 cores are needed to produce 
the intricate internal chambers. 


ROBERT CORT & SON LTD 


IRONFOUNDERS TEL. Ramee 0969? READING, BERKS. 
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FRICTION GRIP BOLTS 


pwwer. 














ST ssal Mididleiaet | 


Aitrincham St., Manchester |! 
W. Kelway-Bamber & Co. Ltd.. Room 7, 
70 Victoria Streec, $.W.1. Tel: Abbey 6860 
N.&. Coast: Fasteners Ltd.. 2 Hall St., Barnard Castle 
©. Durham. Tel: Barnard Castle 3172 

émSM44 





London: 








HAMMERED OR | 
HYDRAULIC PRESSED 








ORGINGS 


IN STEEL | 
BLACK OR MACHINED 
TO 24 TONS | 








K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 
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DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOP- 

PER DREDGERS, PATENT 

DIPPER DREDGERS, 

BUCKET DREDGERS, 

GOLD AND TIN RECOV- 

ERY DREDGERS, FLOAT- 
ING CRANES 


Hopper Barges, Screw 
Steamers, Side and Stern 
Paddle Wheel Steamers, 
Tugs, etc. 

New Buckets, Links, Pins, 
Gearing, etc., supplied for 
existing Dredgers. 








Main Machinery Room showing High Efficiency Pump 


‘Phone: Paisley 4121 
London Agents; 


in tor und, with quick release bean for rapi¢ 
‘egro 


Inspect*‘on of pumo 








FLEMING & 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, 
Messrs. Nye & Menzies. Lid., Capel House, 62, New Broad Street, E.C.2. 








“Larubi"’ Constructed for the Anglo-lranian Oil Co Ltd. 
Dimensions: 74 x 22 x 7 feet. Pumping capacity: 200 tons of mud per hour through 500 feet of shore pipe 


All Electric Reclamation Pumping Plant 


to a height of 30 fee: above low water 


FERGUSON LTD. 


Tel. Add: “* Phemx Paisley.” 
"Phone: Londo, Wall 484¢ 
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NO CROSS WORDS ABOUT THIS PUZZLE! 


One down, eighteen across. Whichever way you look at 

it, it all adds up to the same thing. For drop forgings, 
precision-turned parts and presswork, black and bright 

bolts and nuts, high-tensile bolts and nuts, spanners or 
wrenches, to mention but a few of many stock lines, you 
cannot do better than contact Warne-Wright. You'll 

find quality and service, real service, reflected in everything 
Warne-Wright make and do, and their skilled technicians are 
always ready to assist you with your own particular problems. 








< 
a|> 
=| 
Pioi2 
































KEELEY ST. BIRMINGHAM 9Q 
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MORTGAGE 


ON 
HEATING 















“TF WAS THE VILLAIN” — HOT WATER PIPE HISSES 


“1 work in a block of flats. It is my job to carry hot have called me Luke for all the warmth I -used to deliver! I lost most 
water up to baths and radiators. But they might of it on the way! First there was Fred, the boilerman, he used to warm 
his feet on me; then Mrs. Fred the housekeeper, used to drape her smalls 
over me. And so I cooled as | climbed. But now that’s all changed. I’m 
decently dressed and decently behaved. Rigid sections of Fibreglass hold 
me tight——from boiler to tap. Now it’s hot radiators and boiling baths 
for everyone, everywhere. All my own work — with Fibreglass of course!” 





Rigid Sections saved my honour’ — 07 warer pire REVEALS 





N 





FIBREGLASS LIMITED ST. HELENS - LARCASHIRGEG + Gt. BELENS 4224 
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automatic screens 


FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 


| PUMPS FOR AIR | 
| WATER & VACUUM | 


F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 


PSTD 














all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 76 “GRAMS “FRAMES” SLAND Studding - Studs - Allthreads - Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 






































OMS A 7 





A complete 





range of sizes in 


CENTRIFUGAL, 
AXIAL FLOW AND 
ROTARY TYPES 


for Land and Marine 
Services 


DRYSDALE & CO. LTD. 
YOKER - GLASGOW 
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SHIPBOARD WELDING FUMES ARE 
UP & AWAY/ 


with « 


SPIRATUBE 


Economical — Portable — Efficient 


Keep confined spaces in hull or plating-shed fresh 
and airy with Spiratube... the flexible ducting that 
can be brought into use at a moment’s notice. Light 
and portable, Spiratube can be moved from shed to ship 
and back again, quickly and easily. Just disconnect 
and retract into manageable lengths.* Move to the 
new welding point, connect again, and efficient fume 
extraction is immediately ready. A new, illustrated, 
technical brochure gives you facts and figures about 
this tough, flexible ducting. Send for your copy today. 





*Spiratotes - simple carrying frames - 
enable one man to carry 75 feet of 8 
ducting easily. 











103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 
Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclelian & Co. Ltd. Established 1870 








The demand for Thornycroft Oil Fuel Burning 
Equipment for Industrial installations continues to 
increase. 


With over forty years of experience and the results 
of continuous experiment and research we are able 
to offer oil fuel burning equipment which is highly 
efficient, economical and safe and like all Thornycroft 
productions, a good engineering job. Up to 3,500 
seconds fuel oils can be burned cleanly and efficiently. 


The Simplex pattern Pumping and Heating Unit 
shown here is part of the installation in the new 
boiler house at London Airport. 


For particulars of Industrial equipment write for publi- 
cation SEB. 99 which includes a questionnaire for 
completion and return to us. 


JOHN 1. THORNYCROFT & CO. LIMITED, 





WOOLSTON WORKS, SOUTHAMPTON 
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New /ow cost electronic adjustable speed drive 
has general purpose industrial applications 


Long experience and extensive development bring to 
machine designers and users in this new equipment 
all the features of electronic drives in a simple compact 


easy-to-use form at an economic price. 
IN RATINGS UP TO ONE H.P. this new series offers up to 


20: 1 speed range, flat load speed characteristic (within 2 






from no load to full load), current limit, forward and reverse 


operation, dynamic braking—all at the lowest cost yet. 


EASY TO INSTAL, just connect thea.c. supply and the motor- 

low in installation as well as first cost. 

SMALL IN SIZE, (19}” x 12}” x 6)”) and light in weight, the 
units open new possibilities for built-in machine drive: 

using versions available without the enclosing cover fo! 
such requirements. 

This new self-contained, high performance adjustable speed drive is the latest addition to Britain’s widest range cf 


electronic equipment, which includes the most comprehensive selection of specialised drives for every type of application 
—multi-motor speed matching, very high accuracy speed regulation, tension control, reeling and coiling and many others 


where controlled adjustable speed is needed. 














UNIF CONSTRUCTION for economy FINGERTIP SPEED ADJUSTMENT COMPACT — YET FULLY ACCESSIBLE, 
and ease of maintenance. One accurately sets speed despite load the flat back wall mounting de- 
control unit, easily removable changes. Compact control panel sign and hinge forward control 
with a screwdriver, is used in provides for starting and reversing panel enable all components to 
be reached without difficulty. 


all ratings. as well as speed setting. 























LANGASHIRE DYNAMO ELECTRONIG PRODUGTS LTD 


ELECTRONIC RUGELEY,. STAFFORDSHIRE, ENGLAND 
Manufacturers of Britain's widest range of industrial electronic equipment 
Suen A Member of the Lancashire Dynamo Group 
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Details of all Ermeto Valves and Couplings will be sent on request. 













GATE VALVES 


are now available in four types in a range of sizes to suit 
N.B. piping |" to 1)". They have been expressly designed to meet the 
needs of this specialised field in a wide variety of applications — 


and they are available from stock 


BRITISH ERMETO CORPORATION LTD, Beacon Works, Hargrave Rd, Maidenhead, Berks. Tel: Maidenhead 5100/9 








Under pressure, we'll admit... 


. . there’s quite a lot we know about the behaviour _ bellows their characteristic flexibility under pressure. 
of pipes. Teddington Bellows Expansion Joints are 


designed and engineered to take up and absorb Nuclear, chemical, marine and gas engineers 
expansion, contraction and lateral movement of acknowledge their efficiency and superiority over 
piping in a wide variety of industries. many older forms of expansion joints. 

After Teddington Bellows have been butt-welded Wherever pipe-work is subjected to vibration or 


from highly finished cold rolled stainless steel movement in any direction, a Teddington Bellows 
sheets, convolutions are introduced to give the witha suitable end-fitting will solve the problem. 


LET OUR ENGINEERS ADVISE ON YOUR EXPANSION PROBLEMS. 
Send for our brochure No. Al14 


w the Teddington Bellows are pro- 
Move duced in technical collabora- 


tion with the Solar Aircraft 


TEDDINGTON BELLOWS eras 


TEDDINGTON AIRCRAFT CONTROLS LTD. - INDUSTRIAL BELLOWS DIVISION, AMMANFORD, 
EXPANSION JOINTS CARMARTHENSHIRE. Tel : Ammanford 455 
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centrifugal castings 








A tour of the Phosphor Bronze 
foundries on any average production 
day is remarkable in revealing an 
extraordinary variety in size, 

shape and alloy composition of 
components being cast, processed 

or machined. With one of the best 
equipped non-ferrous foundries, 
backed by eighty years’ experience, 
The Phosphor Bronze Company offers 
expert and dependable service in 
supplying castings in a wide range 

of non-ferrous alloys including 

all types of phosphor bronze, 

gun metals, aluminium and 
manganese bronzes, monel, 





all kinds of white metals, 
nickel and innumerable other alloys. 


The PHOSPHOR BRONZE CO. LTD. 


| 


BRADFORD STREET - BIRMINGHAM 5 


Member of the Birtietd Group 


Enquiries to: BIRFIELD INDUSTRIES LIMITED - STRATFORD HOUSE - LONDON : W.1. 
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< F.S. Parallel Slide Valve. 1400 p.s.i. F.S. Parallel Slide Valve. 900 p.s.i. F.S. Globe alve. 900 p.s.i. 





=~ , ; 
fae 


Astern Double Shut-off Valve. 


| faving lobe Trouble? 


' $” Bore Globe Valve. 600 p.s.i. 


Steam leakage, | 
constant maintenance, etc., 
can be cured by fitting 





W i | F 4° Bore Angle Valve. 600 p.s.i. 


_™~_ FZ 


HARD FACED’ 
VALVES "7 


with consequent reduction 
in fuel and labour costs 











SUPPLIED IN FORGED AND CAST STEEL " 
Ke Self-Closing & Emergency Stop Valve. ‘ TO MEET VARYING STEAM F.S. {° Bore Fine Control Valve. 
eo ________________ Ei = AND TEMPERATURE CONDITIONS = |——__>*#: 








An order has been received for Main Isolating Valves, 
developed in collaboration with Lockheed Industrial Hydrau- 
lics Division, for the Pressurized Water Circuit of the Land 
Based Reactor Prototype of the Nuclear Powered Vessel 
H.M.S. ** DREADNOUGHT.” 





Aluminium Valves. 
As Supplied to U.K.A.E.A. 





Suppliers to the United Kingdom Atomic Energy Authority. On Admiralty Lists. 


WEIR VALVES LTD., 


QUEENSLIE INDUSTRIAL ESTATE . GLASGOW, €E.3 
Telephone: SHETTLESTON 4201-4 
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The fully automatic Filter Plant, 
here shown in operation, was in- 
stalled by Pontifex for British Lead 
Mills Ltd., at Welwyn Garden City, 
to clean the gases from an oil-fired 
rotary furnace treating non-ferrous 
metals. It was completed, and work- 
ing, three weeks ahead of scheduled 
delivery date. 
visible discharge from the exhaust 
stack should be noted. 


Dust and Fume Recovery 
The Pontifex Service, using equip- 
ment which is wholly British in 
design and construction, can solve 
your Dust and Fume problem — 


quickly, economically and effec- 








PON TIFEX 





9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON, W.1 


TELEPHONE: WELBECK 8201 (6 LINES 


The absence of 


H. PONTIFEX & SONS, 


DUST AND FUME DIVISION, 


WORKS: BIRMINGHAM, LEEDS, LONDON 


PONT IEE x 
clears the air 


tively. ‘Unit Construction’ speeds 
up and simplifies installation: the 
unique arrangement of valves and 
manifolds cuts down power con- 
sumption. You save both ways — 
in initial cost and in running ex- 
penses. 

A consultation will cost you 
nothing, will commit you to noth- 
ing. We will gladly design plant to 
meet your individual requirements 
or supply exhaust hoods, ducting, 
fans, cyclones or simple filters to 


order. Our advice will be, in every 


case, frank, helpful and impartial. 
Please ask for leaflet 
No. PDF.6 MP @ 
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Large Lathes 
for All Purposes 


a 









CRAVEN 


VAUXHALL WORKS 





Also 
BORING MILLS. 
PLANERS. 

GEAR HOBBERS. 
WHEEL LATHES. 
AXLE PLANT. 

ROLL GRINDERS. 





43/68 in. CENTRES BREAK LATHE 
by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 


BROTHERS (MANCHESTER) LIMITED 


REDDISH 


STOCKPORT 














HORIZONTAL BORERS. 






ENG. 
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chain drives 





MORSE CHAIN DIVISION 

BORG-WARNER LTD:-LETCHWORTH-HERTS-:-TEL: 

MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, TORQUE CONVERTERS, 
ONE WAY CLUTCHES, MORSE CHAINS AND HARTCLIFFE CHAINS 


LETCHWORTH 2170 
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STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON 


















\ 
the proved plant 
for D.C. industrial supply 


Pumpless, air cooled, Hewittic Rectifiers 
are supplied up to any capacity for the 
operation of steel mills and other heavy 
ndustrial plant, or in small units for 
such applications as battery charging 
They are ideal for replacing obsolete 
rotary converters or local D.C. generat- 
ing equipment, and provide a greater 
D.C. output in the same floor space 


. p 


— 


The illustration shows one of three Hewittic 
Rectifier substations each providing an output 
of 7,826 amps for supplying machinery em- 
ployed in continuous process work. Because of 
the very high load factor these equipments have 
been rated in accordance with Class V B.S.S 
1698. Photograph by courtesy of 1.C.1 Ltd 


HACKBRIDGE AND HEWITTIC ELECTRIC CO., LIMITED 
SURREY - ENGLAND 
Telegrams & Cables: ‘Electric, Walton-on-Thames” 


WALTON-ON-THAMES - 


Telephone: Walton-on Thames 760 (8 lines) 





AUSTRALIA : Hackbridge and Hewittic Electric Co. Led., 171, 
: Queensland: W. Australia: Elder, Smith & Co. Ltd. ; South Australia: Parsons & Robertson Ltd.; Tasmania: 
BELGIUM & LUXEMBOURG: Pierre Pollie, Brussels 3 BRAZIL: Oscar G. Mors, Sao Paulo. 
CANADA : Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal; The Northern 
CHILE: Sociedzd Importadora del Pacifico Ltda., Santiago. EAST AFRICA: Gerald Hoe 
& Co. Nairobi. EGYPT: Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND: Sahkos=ja, Koneliike O.Y. Hermes, Helsinki. GHANA, NIGERIA & SIERRA 
LEONE: Glyndova Ltd. GREECE: Charilaos C. Coroneos, Athens. INDIA: Steam & Mining Equipment (india) Private Led., Calcutta ; Easun Engineering Co. 
Led., Madras, !. [RAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: Harper, Gilfillan & Co. Ltd., Kuala Lumpur. NETHERLANDS 

J. Kater E. !., Ouderkerk a.d. Amstel. W ZEALAND : Richardson, McCabe & Co. Ltd., Wellington, etc. PAKISTAN : The Karachi Radio Co., Karachi 3. 
SOUTH AFRICA: Arthur Trevor Williams (Pty.) Ltd., johaonssinre, etc. CENTRAL AFRICAN FEDERATION : Arthur Trevor Williams (Pty.) Ltd., Salisbury. 
THAILAND : Vichien Phanich Co. Ltd., Bangkok. TRINIDAD & TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, Ankara. 
U.S.A.: Hackbridge and Hewittic Electric Co. Ltd., P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de Ingenieria Sociedad Anonima, Caracas. 


OVERSEAS REPRESENTATIVES: ARGENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. 
Fitzroy Street, St. Kilda, Victoria; N.S.W. 
H. M. Bamford & Sons (Pty.) Ltd., Hobart. 
BURMA: Neoniite Manufacturing & Trading Co. Ltd., Rangoon. 
Electric Co. Led., Montreal, etc. EYLON: Envee Ess Ltd., Colombo. 





Sicrecse 
producliaw/ 


by using 


SCRIVEN 


ACHINE TOOLS 


CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street Ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, S.W.1 —Tel.: Abbey 2966 


ALBION 


Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 

















Let us solve 
your counting 
& measuring problems 


There is an ‘ALBION’ ratchet or revolution 
counter for every application. Fit your machines 
with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B. & F. CARTER&CO.LTD. 
BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS LTON 


SIRRON 


Diesel 
Engines 
Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY. BERKS 














































Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD and ARB. approved 


Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 
LONDON €E.C.2 
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VERTICAL CROSS - TUBE 
BOILERS 


also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 


Early deliveries of most sizes 








WALTER W. COLTMAN & CO. (eoiters) LTD. 
CENTRAL BOILER WORKS, 
LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 235! 












































OVERHEAD + TRAVELLERS - ELECTRIC GOLIATH 
’ MARSHALL ; 
<i * ! - 
“| > FLEMING =: |: 
ei Tt . » 
v || 

Oo mi 
U m 
Oo > 

DELLBURN WORKS MOTHERWELL-:SCOTLAND 

os Telephone: Motherwell 50 Telegrams : ‘‘Deliburn"’ Motherwell we) , 
LOCO STEAM - ELECTRIC GOLIATH -: TRAVELLER 











One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 








BULLERS LIMITED a 


MILTON + STOKE-ON-TRENT - STAFFS ¢ * CO) PAWS a | Bf eB 
Phone : Stoke-on-Trent $4321 (5 lines) BELLE VA | K ' HA LESOWEN 


Grams and Cables : Bullers, Stoke-on-Trent TELEPHONE: CRADLEY HEATH - 694ll1- 2 -3 
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Too great a variety to be given in detail here but, generally, our business embraces 
the design and manufacture of all types of Heat Transfer apparatus. We are 
specialists in ‘‘Specials”’ 
From our factory at Pulborough leaves a constant stream of Condensers, Heaters, 
Coolers, Evaporators, Exchangers, each designed to meet a special requirement 
which could not be met by a standard article. 
If you have a problem in Heat Transfer our 
technical advice and the facilities of our factory 


are at your service—you have only to ask. If 







your design problem is already solved we are 
still happy to manufacture for you. 

Or, if you only need Gilled Tubing, send for our 
catalogue. In it you will find the most compre- 


hensive range available. 


SPIRO-GILLS LTD 


Head Office and Works : 
LONDON ROAD, PULBOROUGH, asSEx 


Telephone : ae’ 2401/5 cee = 3 











62 THE ENGINEER 


WHERE THERE’S A RUGGED JOB... 


THERE’S EVERY REASON FOR 








SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 





SINTERED PRODUCTS LTD. 


Sutton-in-Ashfield, Notts 


Sole Distributors: SMALL & PARKES LTD 


HENDHAM VALE WORKS * MANCHESTER 9 - COLLYHURST 2511 


Manufactured by: 





London Office: 76 Victoria Street, S.W.1 * ViCtoria 18456 
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The perfect pump for do- 

mestic, agricultural or in- 

dustrial water supply—ideal 
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Our BV Vacuum Steel is specially suited for 
highly stressed Forgings and Castings 


Stee! Castings up to 400 tons cast weight, Steel Forgings up 
to 150 tons ingot weight of plain carbon or alloy, open- 
hearth orelectric steels for all engineering purposes, rolling 
mills and other industrial plants 

Highly stressed parts for steam, gas and water turbines, 
for electrical engineering, for the chemical industry and 
many other manufacturing fields made of high alloy elec- 
tric steels or BV Degassed Vacuum Steel 

Plain Carbon and Special Steels / Drop forgings, Wheel- 
sets, Springs, Rails, Switches 
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6-Ton 120 cu. ft. Hudson Side Tip Wagon 
in use overseas. 


Getting the most from the mine 


Hudson's have the facilities, the resources 
and above all the experience to supply the most efficient 
types of light railway and trailer equipment 


for any project in any part of the world. 


ROBERT HUDSON LIMITED, ee 
RALETRUX HOUSE, MEADOW LANE, LEEDS. ee Ul SOT 
Telephone: Leeds 20004. Telegrams: Raletrux, Leeds a. 


London Ofc AR porns LIGHT RAILWAY MATERIALS 


Locomotive House, 30-34, Buckingham Gate, Westminsrer, S.W.1. 


Works at 
Leeds, Benoni, Durban & Calcurta 
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GOODYEAR 
HAND-BUILT HOSE 
for every suction job 





and again proved the superiority of Goodyear 


Hand-Built Hose for suction and discharge 


Long service in exacting conditions has time 


duties whether it be water, chemicals, foods, 


helix of round steel wire to provide reinforce- 
ment against collapse and crushing. Most 
types can be supplied in any length up to 


60 feet. 


beverages, sand or gravel. Skilfully designed Whatever the service, Goodyear Hand- 


and constructed, the hose has multiple plies Built Hose is first choice for tough, long- 


lasting, low-cost operation. 


of high-strength closely-woven fabric with a 


Goodyear Water Suction and Discharge 
Hose is manufactured in three types 

with smooth-bore and fully embedded re- 
inforcement for heavy duty service, 
especially when the water is corrosive, with 
rough bore for general service and with 
semi-embedded wire for heavy duty 


applications 
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OUTSIZE LOADS ON MOTORWAYS 


Last July. when an Order was approved by Parliament 
excluding ‘vehicles carrying abnormal indivisible loads 
from using the Preston by-pass motorway, due to be 
opened on December 5, certain road haulage organisations 
strongly objected. But it seemed clear to us at the time 
that the Minister was merely giving himself the powers 
necessary to carry Out certain experiments on that motor- 
way before formulating more permanent regulations 
which could be applied to the much longer Birmingham 
motorway, due to come into use in about twelve months’ 
time. So it has proved. There are arguments which seem 
good to road haulage organisations why abnormal loads 
should be able to use the motorways. Notably there are 
the forceful ones that ordinary roads which have sharp 
corners and low bridges and pass through built-up areas, 
or which are so narrow that other traffic has to be specially 
warned of the approach of the outsize load, could be 
avoided : and that the outsize load could be carried to 
its destination more rapidly, more safely and at less cost 
along motorways than along other highways. But there 
are forceful arguments to the contrary. The intention 
of a motorway is to provide for high speed, safe and 
unobstructed movement of motor vehicles. Unless, 
therefore, it can be contemplated that vehicles carrying 
outsize loads will travel at the high speed of the rest 
of the traffic such vehicles must inevitably prove obstruc- 
tive, merely because they will be moving at a speed lower 
than that of other goods vehicles. Additionally, should 
the load be abnormally wide so that more than one 
traffic lane is obstructed, vehicles carrying such loads 
could create points of quite acute danger, since drivers 
travelling at high speed on a motorway will not be 
expecting the roadway width to be locally constricted 
anywhere. 

In order to determine which of these arguments is the 
sounder. the Minister has made two decisions. First, 
any vehicle carrying a load not exceeding 12ft in width 
(this is the width of one lane of the motorway carriageway) 
may be permitted to use the Preston by-pass, subject to 
authorisation by the Chief Constables of Lancashire 
County and Preston County Borough. But no vehicle 
carrying a load exceeding 12ft in width will be authorised 
to use the by-pass during December, February and alter- 
nating months thereafter ; in other months such vehicles 
will be selected for authorisation according to width and 
other factors from time to time. By this means it is 
hoped to get firm information about the effect on traffic 
conditions and upon the safety of the motorway of 
permitting vehicles carrying unusually wide loads to use it. 
Vehicles carrying normal loads not exceeding 9ft 6in wide 
will. of course, be able to use the by-pass at any time and 
without notice. But those concerned in moving a vehicle 
carrying an “ abnormal indivisible load,” whether more 
than 12ft wide or not, will still need to advise the authorities 


before entering the by-pass. | ; 
Apart from width—it is possible that an over-wide 


vehicle may be shown by the experiment invariably to 
create dangerous conditions—it could be argued that the 
real criterion as to whether any vehicle should be 
admitted to a motorway is that it should be capable of 
attaining a minimum speed safely. For any slow-moving 
vehicle amongst the high-speed traffic of a motorway seems 
likely to create a hazard. But for certain practical reasons, 
minimum speed cannot be the sole criterion. For to apply 
it would be to ask an impossible task of the police, who 
would be unable to evict any individual vehicle until they 
had first called upon its driver to reach some minimum 
figure and then by measurement shown that that minimum 
speed was not attained. The more practical approach 
is to ban from entry to motorways all classes of vehicle 
suspected of being unable to reach satisfactory speeds with 
safety ; and all classes of vehicle which might create 
hazardous conditions, even though capable of travelling 
sufficiently fast. It should, however, be open to the 
makers or users of vehicles so banned to show that they 
would, in fact, create no hazards. By permitting experi- 
mentation on the Preston by-pass, the Minister, so it 
seems to us, is adopting just that sensible and practical 
approach 


INDUSTRIAL DESIGN 


Last week there was held at the Birmingham Exchange 
and Engineering Centre a very successful conference on 
“Industrial Design and the Engineering Industries.” It 
was the first such conference to be held in this country 
and was organised by the Council of Industrial Design. 
Surprisingly little was said at the conference about actual 
designs and indeed after one speaker, with obvious pride, 
had illustrated certain products by slides there was imme- 
diate criticism from the audience of their appearance ! 
Very possibly the Council, in its wisdom, had warned the 
five speakers who presented “ Addresses ” that the pur- 
pose of the conference was less to discuss and criticise each 
other’s designs than to discuss how best to bring industrial 
designers into the works. Amongst matters particularly 
stressed was the need to bring in the industrial designer, 
whether an outside consultant or a member of the firm’s 
staff, as early after the original technical conception as 
possible, so that he could be welded at once into the design 
team which developed the project. It was also notable 
how much what was said at the conference related to the 
design of heavy engineering products to be used in power 
plants, engineering works, &c., as opposed to engineering 
goods to be sold to the lay public. No doubt it is the strong 
modern desire of managements to make pleasant the 
places where people work that has reacted to encourage 
the makers of heavier engineering plant to make their 
plant easier to look at. 

The criticism can be offered and was made at the 
conference that industrially this nation is striving rather 
too self-consciously to improve the esthetic design of its 
products. One hundred and fifty years or so ago it 
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would have occurred to nobody that any object could be 
so utilitarian that there was no need to design it for good 
appearance. Thus, there was no need at that time self- 
consciously to think of beautifying a useful article ; the 
action was automatic. We doubt, indeed, whether before 
that period any schism between utility and beauty had ever 
been perceived by mankind. All kinds of reasons have 
been suggested for the decline in standards of taste in the 
Victorian era. Yet it does seem to us that one of the 
reasons can be traced to the reaction of artistic people early 
in the Queen’s reign against the spreading industrialisa- 
tion. Was it just the smoke, the muck and the dirt 
which repelled them ? Or was it that all kinds of new 
things of quite peculiar shapes having apparently nothing 
in common with accepted artistic canons were coming 
into being ? At any rate, what happened was that many 
artistic people turned away from the reality of life to 
study the aridities of “ art for arts sake.” Commercial 
art was regarded as esthetically unworthy. Industrialists. 
many of them self-made men, thus deserted by those who 
might have advised them, necessarily thought primarily 
in terms of the utility of their products, claiming, far more 
strongly than the facts warranted, that fitness for purpose 
must create its own beauty. Soon it became difficult to 
believe (see some of Ruskin’s statements) that any useful 
thing could be beautiful or that any beautiful thing could 
be useful ! It is from that slough of despond that we are 
trying to struggle to-day. 

But after believing for so many decades that there must 
be a sharp distinction between utility and beauty, we 
cannot expect quickly to create designers who combine 
high technical talents with artistic perceptions, as some 
of the engineering pioneers did. The tendency, therefore, 
is to ask a technical designer and an * industrial * designer 
to work side by side on any new design. On first perceiving 
this need, although misunderstanding it, firms often ask a 
* stylist * to * beautify ” an existing product. He clothes 
existing machinery, excellently fitted to serve its purpose, 
in shaped covers which do little to improve appearance 
and merely make maintenance more difficult. This stage 
can be equated with that which in architecture produced 


the Tower Bridge in London, the architectural detail of 


which has no relationship whatever with function. 
The oddity is, in fact, so marked in that structure that 
Londoners long since have taken the bridge affectionately 
to their hearts, just as we often become more attached to a 
shapeless but characterful mongrel dog than to a pedigree 
animal. Far less pleasurable in appearance, though 
equally odd, are flat irons and sewing machines and other 
household articles apparently designed for use at high 
subsonic speeds ! And perhaps amongst objects of the 
same wrong-headed style there can be included power 
Stations so shrouded in stone and brick that they look 
like cathedrals. Calder Hall nuclear power station, we 
believe, nearly suffered the fate of having reactors and 
heat exchangers all hidden behind such a “* dignified 
facade. Fortunately, the attempt was found too difficult, 
with the consequence that a characteristic structural form 
has been created for gas-cooled graphite-moderated 
nuclear power stations of the future, with heat exchangers 
grouped around each tall reactor building and the whole 
set off by the long and low bulk of the turbo-generator 
hall. Fortunately, also, it is beginning to be recognised in 
industry—no doubt because the industrial designer is 
brought in from the beginning—that it is not necessarily 
esthetic to cover up all working parts in what one of those 
present at the conference called “ packing-case ” design. 
For good esthetic design and good utilitarian design go 
hand in hand. Only if the engineering designer and the 
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artistic designer work together as a team can a firm feel 
sure that something produced to be fit for its purpose 
will also be fit to be seen. And, significantly, even in 
heavy engineering, other things being equal, that product 
which has the more pleasing appearance will sell the more 
readily. As the Council is fond of stressing, “* Good 
Design is Good Business.” 


COAL 

The National Coal Board is still finding it difficult to 
sell coal. In the first ten months of this year, inland 
consumption, at 169,472,000 tons, was 7,000,000 tons 
lower than in the comparable period of last year, while 
the amount taken up by exports and bunkers, a little over 
4,000,000 tons, 3,000,000 tons less. Total coal 
production so far this year, at 190,620,000 tons, is 
7,000,000 tons below the corresponding figure for 1957, 
but the * undistributed stock * figure continues to grow : 
it has now reached 18,053,000 tons and is thus more than 
double what it was a year ago. The Board makes no 
secret of the problems with which it is confronted. There 
is intensified competition from oil and there is less activity 
in industries which up till recently have consumed very 
large quantities of coal. 

Inevitably, however, the present situation is one which 
cannot fail to be reflected in the Coal Board’s finances. 
The * statement of production costs, proceeds and profit 
or loss of collieries * for the second quarter of this year, 
which has just been issued, reports an estimated deficit of 
£164,570, compared with an estimated surplus for the 
first quarter of £3,819,595. The Board’s financial outlook 
is not a happy one. In recent months, the Board has 
done its best to effect economies of various kinds without 
jeopardising the long-term modernisation programme 
@vhich is in hand. As the deputy chairman, Mr. Latham, 
put it in a speech last week, the Board, in meeting its 
present difficulties, “‘ cannot afford to sacrifice output 
capacity to produce coal economically which will be 
needed in future years.” One of those “ present diffi- 
culties * springs from a wage claim that has now been 
referred to the industry’s national reference tribunal. 
The Board’s offer to increase daymen’s wages by 7s. 6d. a 
week, subject to a nine-months’ standstill on piece rates 
and to Saturday working at some selected pits, has been 
rejected by the National Union of Mineworkers. The 
union, after a coalfield vote, asked the Board to amend 
its offer “ by removing or modifying the conditions.” 
The Board has indicated its inability to do so. That is a 
reasonable decision, for the ** selected pits ~ for Saturday 
working are obviously those from which large coal is 
obtained. The larger sizes of coal are those for which 
there is a demand during this season of decline. It is 
good business to use every endeavour to supply what the 
customer wants; the production and sale of bigger 
tonnages of large coal is a more remunerative exercise 
than adding to the stocks of small grades for which, at 
present prices, there appears to be very little demand. 


Was 


FREE TRADE IN THE DOLDRUMS 

It has been apparent for several weeks that negotiations 
towards the setting up of a Free Trade Area around the 
European Common Market have not been going well. 
Now. following upon a statement by M. Soustelle last 
week, Britain has postponed indefinitely any more negotia- 
tions towards the setting up of that Area. On January | 
Belgium, France, Italy, Luxembourg, the Netherlands, and 
Western Germany will all make the first reductions of 
tariffs amongst themselves. But since it now seems certain 
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that no Free Trade Area will have come into being no such 
reductions of tariffs will be offered to other European 
countries. It has become doubtful, indeed, whether the 
concept of a Free Trade Area around the Common 
Market can now be realised at all. No doubt those who 
control certain industries and certain firms in this country 
will sigh with relief. But a greater number will feel, as 
we do, that unless negotiations can be re-established on 
a more satisfactory footing a great opportunity will have 
been lost and, worse, that a really retrograde step will 
have been taken. For ever since the war the Western 
European nations have co-operated within the Organisa- 
tion for European Economic Co-operation in breaking 
down barriers to trade of various kinds. If the Common 
Market comes into being without the Free Trade Area 
around it, that co-operation must surely break down. 
Moreover, if the Common Market were to build around 
itself a high tariff barrier it is not easy to see how the 
tragedy of a tariff war could be avoided. Were Europe 
to become thus divided we hate to think what the effects 
might be upon the European Payments Union and even 
upon the Atlantic Treaty Organisation. 


There is no doubt where the difficulty lies. It lies in 
France and among Frenchmen. But what exactly the 
difficulty is we find it less easy to determine. For if, as 


has been reported, it is the protectionism of French 
industrialists that leads to French resistance to the Free 
Trade proposals how comes it that those industrialists 
are willing to expose themselves to the competition that 
must arise within the Common Market ? More probably 
the difficulty is more subtle. Within the Common Market 
the French look to supranational organisations to bring 
about “harmonisation in the economic and _ social 
spheres.” Perhaps they see no hope of such harmonisa- 
tion being brought about within the looser concept of a 
Free Trade Area and thereby fear competition all the 
more. An alternative possibility is that those who took 
France into the Common Market had as their ultimate 
target the creation of a United States of Europe and that 
they see in a Free Trade Area something antagonistic to 
that concept. We cannot tell. Irritation, therefore, 
there must be in this and other countries interested in the 
Free Trade Area concept. For the French appear to 
have been neither able satisfactorily to define their 
objection to the existing proposals nor able to propose 
any alternative plan which would prove at all acceptable 
to the ** Free Trade’ nations. But surely it must prove 
obvious to all that to divide Western Europe economic- 
ally in twain would benefit nobody, unless it was the 
U.S.S.R. A pause may be desirable to give the negotiators 
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time to recover poise. But we find it difficult to believe 
that negotiations will not soon be re-opened. 


LICENSING NUCLEAR REACTORS 


The second reading of the Nuclear Installations 
(Licensing and Insurance) Bill was moved in the House 
of Lords last week by the Minister of Power, Lord Mills. 
As explained in our issue of November 7 the Bill has 
two main aims. The first is to introduce a system of 
licensing and inspection designed to make nuclear reactors 
on land subject to control in the interests of safety. The 
second is to impose an absolute liability up to £5,000,000 
on licensees of nuclear reactors for injury or damage by 
radioactivity, with an obligation to take out approved 
cover. In granting a licence the Minister may lay down 
safety conditions affecting the design, siting and con- 
struction of a reactor as well as its operation and main- 
tenance and may require the licensee to operate an effective 
monitoring system for detecting and recording the 
intensity of any radioactivity emitted from the reactor. 
Under the Bill licensing would not apply to the Atomic 
Energy Authority since the Authority’s work is mainly 
experimental and is so advanced technically that it 
would be impracticable to subject it to independent 
inspection and control. On the other hand the 
Authority (and any other Government body that may 
operate a reactor) will be under absolute and unlimited 
liability to third parties for injury or damage by radio- 
activity. Furthermore, besides implementing the Fleck 
Committee’s recommendations for improving safety 
arrangements, the Authority will be directed by the 
Prime Minister to observe the codes of practice laid 
down by the Minister’s licensing department. 

We feel that the Bill is important because it recognises 
the status of the nuclear reactor as an acceptable and 
respectable entity in the present-day industrial scene. 
Nuclear power is an immature industry but it is growing 
rapidly and its growth will be the more healthy if it is 
disciplined without being unnecessarily hampered. The 
main requirement is that control of the industry by 
inspection and decree should be sufficient for safety 
without being so heavy-handed as to retard progress. 
For there is a risk that regulations imposed by the 
licensing authority may tend to perpetuate the precau- 
tionary * belt and braces” philosophy that calls for a 
whole sequence of safeguards. To reconcile the demands 
of safety with those of economy and technical progress 
will require judgment of a very high order on the part of 
the Nuclear Safety Advisory Committee whose task it 
will be to give up-to-date technical advice to the Minister. 





** NAVAL WARFARE ” 

“The Government is making large additions to its fleet of screw 
frigates, notwithstanding the speculations as to an early change in 
the present mode of naval warfare... . We can quite understand, 
however, that it is difficult for the Admiralty to keep up with those 
who speak and write so confidently of vaisseau béliers, shot-proof 
batteries, and other offensive and defensive structures of similar 
character. What, indeed, are the naval authorities to think, when 
they are told that the Great Eastern alone, with a little internal 
strengthening, a shot-proof casing—if such a casing exists—and some 
forty guns, or so, firing ‘ molten iron-loaded shells,’ would resist * all 
the actual navies of the earth.’ The introduction of the vaisseau bélier 
might be expected to reduce naval warfare to a system of chase and 
escape, which would eventually turn in favour of the sharpest hulls 
and most rapid propellers, combined with the quickest means of 
turning about... . The steam battering ram must necessarily expose 
a good deal of surface lengthwise, as in order to have suitable lines, 
and consequently speed, its sides must run straight, or nearly so, 


The Engineer —i00 Dears Ago (NovemBer 19, 1858) 


793 


for a considerable distance. A circular floating battery, although 
presenting no point-blank surface, could not, of course, serve as a 
battering ram, nor could it be run at any considerable speed. 

“It must not be forgotten either, that, with such extremely novel 
modes of warfare, we might also have a new system of submarine 
attack, for instance, Dr. Payerne’s apparatus at Cherbourg, or the 
Nautilus. Although not much has been done in adapting these 
inventions to the destruction of vessels from below, we are quite 
certain that the appearance of a hostile bélier would be immediately 
followed by an arrangement for blowing it completely out of the 
water. It is very well known that such a thing is possible, whilst 
experiments might show its execution to be comparatively easy. 
Submarine blasting is yet a modern application, and we had only 
the other day an illustration of the effect produced by the explosion 
of a ton of gunpowder forty feet under water, in the destruction of 
the Vanguard rock. What chance would there have been for a vessel, 
with the same magazine exploded upon its hull, twenty feet under 
water ?”’ 
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Simulated Service Life Testing 


By TIBOR HAAS, Dipl.-Ing., A.M.I.Mech.E., A.F.R.Ae.S. 


No. Il 


(Concluded from page 756, November 14) 


The discrepancies between the fatigue strength of parts in service and the fatigue 
strength of the material, determined on small laboratory specimens, led in recent 
years to the general adoption of full-scale tests on components and assemblies 
in a number of industries, thereby fulfilling the first requirement of realistic 


testing. 


The second requirement, which represents a departure from idealised and 


standardised test conditions, stipulates a close simulation of the loading actually 


met with under service conditions. 


This article, illustrated by examples taken 


from the aircraft field, describes a method and equipment used by Bristol 
Aircraft, Ltd., to keep pace with requirements of realistic endurance testing. 


DESIGN FEATURES OF PROGRAMME LOADING 


MACHINE 

GENERAL view of the machine is 
A shown in Fig. 6, as set up in the 30-ton 
loading range. At the far end, the control 
console is seen, while the right-hand corner 
shows the load-magnifying device on the 
frame which supports it when not in use. 
Fig. 7 shows a close-up view of the machine 
as set up in Fig. 6, and Fig. 8 gives a general 
layout of the functional parts which are 
common to both the basic machine and all 
the additional loading means, although the 
figure refers to the basic loading range. Fig. 9 
shows the machine fitted with the load- 
magnifying device ; the support frame from 
which the magnifying device was lifted on to 
the machine bed is seen in the right-hand 
foreground, while the 30-ton crosshead in the 
left-hand corner is deposited on trestles while 
out of use. Fig. 10 is a close-up view of the 
driving end of the machine ; the identifica- 
tion symbols shown are the same as those in 
Fig. 8. The heavy machine bed or frame | 
(Fig. 8) rests on rubber blocks 2 (low fre- 
quency mounting), so that loads and vibra- 
tions are self-contained, and no_ special 
foundation is required. Both the fast and 
slow drive units and the mean load springs 
are mounted on a longitudinally moving 
carriage 3 which rests on slides 4. Carriage 
travel is obtained by a screw and nut drive 
via chain and reduction gearing driven by an 
electric motor. This drive 5 is situated at the 
end of the machine and its housing is rigidly 
bolted to the machine bed. The purpose of 
this arrangement will be described in con- 
nection with mean load pre-setting and 
application. Before doing so, a word of 
explanation is required as to the path of the 





| Fig. 6—Programme loading machine 


loads generated to the specimen under test : 
all loads, i.e. the mean load and the loads 
generated by the fast and slow drives, are 
transmitted to the specimen via the vibrating 
head 6 which is supported on the carriage 3 
by means of parallel motion guide frames 7. 
These frames are linked to the vibrating head 
and the carriage by frictionless crossed spring 
pivots (flexure pivots), a design feature of 
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transversely to and below the vibrating head 
and linked to it by lever 9 in the longitudinal 
centre plane. The outer ends of the springs 
are connected to mean load setting levers 10 
on either side of the carriage. Levers 10 are 
held between stops in a position correspond- 
ing to the mean load required, which can be 
read off the attached scale on the carriage 
(Fig. 10). The stops are nuts on a screwed 
spindle fixed to the carriage and can be used 
for positioning levers 10. 

If this is done prior to the fitting of the 
specimen to the vibrating head, the mean 
load is pre-set, the guide frames 7 being 
deflected from the vertical into an oblique 
position and the vibrating head moved 
accordingly. After fitting the specimen to 
the vibrating head and moving the carriage 
by using drive 5, until frames 7 are again 
upright, springs 8 impart an axial load, i.e. 
the pre-set mean load to the vibrating head, 
and thus to the specimen. The mean load is, 
therefore, due to the combined torsion and 
bending of springs 8, generated by the 
relative movement of their outer ends against 
the inner ends which were held by lever 9 
while the carriage was moved by the amount 





Fig. 7—Partial close-up view of machine with the same set-up as in Fig. 6 


which extensive use is made in the machine, 
whereby backlash in the various parts of the 
vibrating system is practically eliminated so 
that there are no losses which would increase 
the energy required for excitation. 

(a) The Mean Load Device.—The mean 
load is applied by a pair of (left and right- 
handed) helical springs 8 (Fig. &), situated 


set up for a ** stiff’? specimen in the 30-ton loading range 


required for restoring guide frames 7 to their 
vertical position from which they were 
deflected during the pre-setting procedure. 
(In Fig. 10 the mean load setting lever 10 is 
set for zero mean load, while in Fig. 7 a 
tensile mean load is applied.) The maximum 
mean load is 16 tons tension or compression 
for the basic machine, and 100 tons tension 
or compression with the load-magnifying 
device. 

(b) The Fast Drive.—With the fast drive, 
the machine operates on the principle of 
resonance. The resonating system, Fig. 11, 
is composed of two masses, of which m, is 
the relatively small mass of the vibrating 
head, and m, the large mass of the machine 
frame (approximately 25 tons). The spring 
of the resonating system interposed between 
the two masses consists of the specimen and 
the loop dynamometer, the latter being 
shown in the position in which it is most 
frequently used. Fig. 11 refers to the 30-ton 
load range in which two arrangements are 
distinguished, one for flexible specimens (a), 
the other for stiff specimens (4). In the latter 
case an additional dual dise spring must be 
used which increases the input deflection 
amplitude to an amount required by the slow 
drive and at the same time helps to keep the 
fast drive within the maximum 3000 c.p.m. 
The lowest speed with the fast drive is 
350 c.p.m. The maximum alternating load 
(+10 tons) can be superimposed on the mean 
(up to 16 tons tension or compression). 
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1.— Machine bed. 
2.—Rubber blocks (low frequency support) 
3.—Moving carriage. 

4.—Slides (shown schematically as rollers) 
5.—Carriage drive 

6.— Vibrating head. 

7.—Guide frames. 

8.— Mean load springs. 
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9.—Mean load transmitting lever to vibrating head 
10.—Mean load setting levers 

11.—Test specimen 

12.—Dynamometer with reading screen 

13.—Dual dise spring 

14.-Cross head (for 30-ton load range only) 
15.—Fast drive motor (resonance) 

16.—Variable throw eccentric 
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Connecting rod. 
18.—Exciter spring 
19.—-Reversing pump 


20.—-Slow drive reversing motor 
21.—Coupling pump 
22.—-Coupling motor 

23 Slow drive coupling jaws 


Fig. 8—General layout of programme loading machine as set up for a ** stiff ’’ specimen in the 30-ton loading range 


When using the load-magnifying device, 
the resonating system conforms to the 
arrangement shown in Fig. 12 (a), irrespec- 
tive of the specimen stiffness ; the basic 
range crosshead (14, in Fig. 8) being replaced 
as indicated by the dotted lines in Fig. 12 (a) 
by the load-magnifying unit with its own 
dynamometer for the 200-ton range. The 
speed range with the magnifying device 
is between 350 and 1000 c.p.m. The 
maximum alternating load is -+60 tons, 
which can be superimposed on the mean 
load (up to 100 tons tension or compression). 

The exciter drive and mechanism differs 
from the more commonly known systems**® 
using a rotary out-of-balance mass as means 
of excitation because programming of loads 
requires operation at different frequencies 
and independence from the internal damping 
properties of various specimens. This is 
achieved by a spring-force exciter system 
consisting of driving motor 15 (Fig. 8), 
stepped pulley and belt transmission to a 
variable-throw eccentric 16, connecting rod 
17, and the trapezoidal exciter leaf-spring 18. 
The latter is connected to the vibrating head 
via lever 9 and by the alternating bending 
applied to it, excites the head to vibrations 
near to the natural frequency. Because in 
this region the exciter need only have suffi- 


Fig. 9—Programme loading 


cient power to overcome frictional and 
damping forces without having to supply the 
dynamic load to the specimen, the power 
input relative to the loads and deflections in 
the specimen is very low. In fact, the 
vibrating system works on the rising branch 
of the resonance curve and thus the load is 
strongly frequency dependent. This requires 
accurate speed control which is taken care of 
by the electrical control system, but enables 
also a smooth change from one load level to 
the next. The test specimen, together with 
the dynamometer and the exciter are, of 
course, parts of the masses m, and m, ; 
however, they are relatively small and do not 
matter much from the resonance point of 
view. The natural frequency of the system 
can be altered by additional masses to be 
fitted to the vibrating head. (See Fig. 9 and 
compare with Fig. 8 ; in the latter there is 
no additional mass used, but three holes for 
bolting down the mass can be seen.) 

(c) The Slow Drive.—The slow drive is 
obtained hydraulically by a pair of pistons 
in a cylinder which is pressurised from alter- 
nate ends (Fig. 8) by a reversing pump 19, 
driven by reversing motor 20. The change 
from fast drive to slow drive, and vice versa, 
is automatic, but while the resonance exciter 
spring is permanently connected to the 





machine with 200-ton load-magnifying device 


vibrating head, the hydraulic drive has to be 
brought into engagement with the head before 
it can operate. For this purpose a coupling 
pump 21, driven by its motor 22, pumps 
hydraulic fluid through port A of the 
cylinder into the space between the two 
pistons, which thus move apart. The pistons 
have concentric piston rods, the ends of which 
form the coupling jaws 23 that engage the 
vibrating head when the pistons reach their 
outermost positions. (See Fig. 7, coupling 
“engaged,” Fig. 10, coupling in “ disen- 
gaged ”’ position.) 

Pressure of a prescribed magnitude is 
maintained in the space between the inner 





10—Close-up view of the drive end of the 
Part numbers are 
identical with those in Fig. 8 


Fig. 
programme loading machine. 


faces of the pistons throughout the operation 
of the slow drive so that the two pistons act 
as one when the reversing pump 19 supplies 
pressure alternately through cylinder ports 
B and C i.e. pump 19 sucks fluid from 
port B delivers it through port C and 
vice versa. Thus, the simultaneous re- 
ciprocating movement of both pistons is 
transmitted through the coupling to the 
vibrating head, thereby generating an alter- 
nating load in the specimen. For declutching 
the slow drive from the head, pump 21 
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(d) Attachments.— 








EXCITER END 


Fig. 11—Torsion loading attachment for 


supplies pressure fluid simultaneously 
through ports D and E, while port A opens 
to drain via associated solenoid valves. 

In contradistinction to the resonance 
generated loads which are applied about a 
constant mean load, the hydraulic loads are 
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Fig. 12—Principle of the resonating system 


independent of the mean load and, therefore, 
it is possible to incorporate into the pro- 
gramme, stages with different mean loads. 
The maximum load limits for the slow drive 
are between —16 and +-16 tons and 2 to 
30 tons (tension or compression) for the 
basic loading arrangement, and between 


18 deg. maximum twist 





Apart from the load- 
magnifying device 
which, though a major 
attachment, has been 
described under the 
foregoing functional 
headings, the machine 
is provided with separate bending and torsion 
loading attachments which operate in the 
30-ton load range. The bending attachment 
enables cantilever, three-point loading (Fig. 
13) and four-point loading (Fig. 14) arrange- 
ments to be set up. For this purpose, the 
crosshead support is used in a _ reversed 
position, when loading is applied by a rod, 
one end of which is attached to the vibrating 
head, the other end to bending shackles (or 
shackle) which are clamped to the specimen. 

The torsion loading attachment is shown 
in Fig. 11. An oblique beam is attached 
to the vibrating head ; the ends of the beam 
are equidistant from the specimen, but one 
end is above, the other below, the specimen. 
Consequently, with suitable levers a pure 
torsional couple is applied to the specimen. 
The dynamometer is at one end of the beam 
and opposite the lever arm, so that half the 
applied load is measured by it. The maximum 
total moment (mean plus alternating) with 
these attachments is plus or minus 
29,000ft Ib. 

(e) The Electric Controls —-For the high 
mechanical performance of the programme 
loading machine reliance is placed on an 
electric control system of great sensitivity. 
It is not possible to go into details, and 
therefore only those elements of the system 
will be mentioned which have some bearing 
on the setting of the machine. 

The control action is derived from the 
loop dynamometer by means of a control 
drum which has a pair of screws for each 
programme stage ; the ends of the screws 
are opposite each other and carry electric 
contact discs, the distance of which is set by 
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the screws with reference to the desired 
dynamometer readings (Fig. 7). The axial 
deflections of the dynamometer are trans- 
formed into angular movements of a vibrating 
arm, the end of which touches the contacts 
of the drum alternately. For the slow drive, 
the current impulse obtained by the vibrating 
arm touching a contact disc in the drum is 
used for reversing the motor of the drive 
pump. With the fast drive, frequency control 
is obtained by the time of dwell of the vibrat- 
ing arm at the contacts of the drum ; thus, 
for instance, if the frequency drops, i.e. the 
speed of the exciter motor falls, the time of 
dwell at the contacts diminishes, and control 
action is initiated for an increase of frequency. 
With the dynamometer at the rigid end of the 
machine, the automatic electric controls cater 
for load constancy irrespective of the degree 
of inelastic extension the specimen may 
undergo during the course of the test. This 
involves not only the described constancy of 
load-amplitude for the fast drive, and the 
constancy of load limits for the slow drive, 
but also the constancy of the mean load. The 
control of the latter, as with the fast drive, is 
derived from the time of dwell of the vibrating 
arm at the contacts of the control drum. 
Changes in mean load are compensated by 
movements of the carriage (3, in Fig. 8); if 
inequality of dwell relative to a pair of con- 
tacts occurs, a control impulse is received 
which actuates the carriage drive motor 
(5, in Fig. 8) until equality of dwell at the 
contacts is restored. 

As load setting must be done with reference 
to the dynamometer, a remote control box is 
provided. When correct setting for a given 
stage is accomplished, it is transferred to the 
control console ; the contact drum is turned 
manually to a next stage and the process 
repeated. With the setting completed, the 
actual test run is fully automatic ; when the 
contact drum revolves automatically from 
one stage to the next. The dynamometer 
with its large reading scale, the contact drum 
and the remote control box are clearly 
identifiable in Figs. 7, 9 and 14. 

Apart from the above elements, limit 
switches for safety, and those for cut-out on 
failure of the specimen, the electrical control 
units are housed in the control console. Ease 
of operation is enhanced by numerous 
indicators and signal lamps. On the vertical 
face of the console a row of eight predeter- 
mined counters can be seen (second row from 
top, Fig. 6) ; these can be set to any desired 
number up to 990,000, according to the 
numbers of cycles to be applied at each of 
the programme stages. The counter of the 
operating stage works back to zero from the 
selected number, and in doing so stores the 
counts in one of the storage counters (top 





Fig. 14—Bending attachment for four-point loading 


Fig. 13—Bending attachment for three-point loading 
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Fig. 
been cut to simulate ** damage,”’’ and 


left and right). When the operating counter 
reaches zero it switches to the next stage, but 
the exhausted counter is first reset by the 
storage counter, i.e. the storage counter 
brings the figures back to the predetermined 
number so that the predetermined counter is 
ready when its turn comes again. 

Separate totaliser counters for the fast and 
slow drives are provided as well as a resetting 
programme cycle counter. These are situated 
on the inclined face of the control console. 
The programme cycle counter can be used 
also for stopping the machine after a pre- 
determined number of programme cycles 
have been applied. 

APPLICATIONS OF THI 
MACHINE 


SOME TYPICAI 


At Bristol the initial tests were made on 
structural specimens for the comparison of 
the spectrum results with constant amplitude 
results for which a large amount of data 
already existed. The specimen in Fig. 
is a typical skin-stringer joint of a lower wing 


surface. It is a design of high static redund- 
ancy for which “ fail-safe ’’ properties’ are 
claimed. In contrast, the specimen shown in 


Fig. 9 is an older type of wing joint, in which 
the spar boom carries concentrated loads. In 
each case the appropriate flight spectrum 
was used, consisting of gust loading applied 
about the constant mean load of steady level 
flight and the take-off and landing loads at a 
different mean load. As a detailed descrip- 
tion of the comparison of results obtained 
cannot be attempted here. only the salient 
features will be mentioned: first, the 


15—Integrally stiffened panel in the state of advanced crack propagation. 




















The centre rib has 
the crack is opened up under full load 


spectrum lives were shorter than constant 
amplitude lives ; secondly, the location and 
mode of failure were different ; thirdly, less 
scatter was experienced with spectrum results 
than with those at constant amplitude. 
Although these findings must not be general- 
ised, they may hold in the majority of cases, 
and they confirm also prior work done.® 

Apart from the above type of work, which, 
with numerous variants, will, no doubt, 
become the routine, the machine can be used 
for research work with either increasing or 
decreasing programme stages. Thus, the 
Prot-type of test 4 and fundamental cumula- 
tive damage studies will be facilitated. By 
using one stage only, the machine can be 
employed for S-N curve determination’, with 
the added benefit of having two speed ranges 
at disposal, so that the slow drive can be used 
with advantage for determining the fatigue 
strength at high stress ; as the number of 
cycles to failure is small, the time taken is 
tolerable and the results more accurate than 
with high-speed testing. Equally, when 
dealing with rubber’ and plastics the slow 
drive is used (except perhaps for the lowest 
stress level) so as to avoid heating up of the 
specimen. It is with such materials, or with 
springs® that the large deflection amplitudes 
provided for in the design of the machine are 
most useful. 

Another interesting application concerns 
the study of crack propagation. Fig. 16 
shows an integrally stiffened panel of 75-S 
material, the central stiffener of which was 
cut to represent damage and a “ high ~ and a 
‘ low” tensile stress level applied at a con- 


SLIT IN CENTRAL RIB. 





Fig. 


16—Fracture surface of specimen shown in Fig. 15. 


The pattern of concentric bands is due to 


different load levels 


197 


stant cycle ratio, i.e. 8000 . 5000 Ib per square 
inch for 600 cycles alternated with 8000 
+7500 Ib per square inch for 200 cycles. 
lo save testing time, only the higher of these 
two stress levels was applied with the fast 
drive during the initial low rate of crack 
propagation ; when the crack propagation 
rate increased, the slow drive was used for 
applying the mixed loading in the manner 
described. Thus a very accurate plot of 
crack length against cycles could be obtained. 
The resulting fracture surface (Fig. 17) is 
very revealing as it shows ‘distinct con- 
centric bands due to the different applied 
stress levels, being a simple proof for different 
mechanism of damage as a function of stress 
level. Similar patterns are obtained under 
multi-level programmes,® the evaluation of 
which enables the determination to be made 
of crack propagation rates in components 
where the crack is not visible until it reaches 
the surface. 


CONCLUDING REMARKS 


A major criterion of realistic testing is 


whether test failures are similar to those 
occurring in service. In this respect, too, 
programme loading represents a definite 


advance over the conventional technique of 
testing. Thus, based on programme tests, 
improvements in detail design can be made 
that are relevant to service behaviour. It goes 
without saying that design modifications 
based on unrepresentative testing techniques 
may be meaningless from the service point 


of view. Another criterion is that of 
economy : fewer specimens and less testing 
time are needed for obtaining spectrum 


lives than are needed for the determination of 
the S—N curve. 

Although in other industries fatigue failures 
have been less troublesome and not so fatal 
as in the aircraft industry, the pursuit of 
weight economy and high utilisation is lez iding 
towards lower realisable structural and 
mechanical safety margins in, for example, 
the motor industry,* * the railways,’ and 
even bridge building,® which call for test 
methods as realistic as those which are being 
found necessary for aircraft. 

The short list of references included in this 
paper was selected with particular regard to 
further bibliography contained in the papers 
quoted. These could open up the subject to 
the reader who wishes to pursue it further. 
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Notable British Locomotives of 1908 


By § 


No. I 


L. AND Y. FOUR-CYLINDER ENGINES 
HE large six coupled engines of the 4-6-0 
type with four simple expansion cylinders 
were a complete contrast with previous 
Horwich designs for passenger services, for 
which they were specially built, though 
Geo. Hughes, when he read his paper entitled 
“Locomotives Designed and Built at Hor- 
wich,”’ before the Institution of Mechanical 
Engineers in 1909, said that when designing 
these new engines he also had in mind the 
working of fast freight trains. Hitherto, 
L. and Y. express passenger traffic had been 
mainly worked by 4-4-0 or 4-4-2 type 
locomotives designed by J. A. F. Aspinall, 
later Sir John Aspinall, first built in 1891 and 
1899 respectively, and distinguished by having 
coupled wheels of as much as 87in diameter, 
compared with only 7Sin for the new four- 
cylinder engines 
The use of such large driving wheels as 
87in for a line abounding in steep gradients 
is a point that has been remarked upon. 
But Aspinall is said to have maintained 
that the engines with the large wheels com- 
pared with others previously built with 
smaller, 72in, diameter wheels, though other- 
wise of the same type and dimensions, were 
more economical in steam consumption and 
that, owing to the reduced speed in revolutions 
per minute at equal speeds in miles per hour, 
mean effective pressures were improved. On 
this latter point it is of interest to note that 
E. L. Ahrons stated that in his experience 
the 4-4-0 engines with the larger wheels made 
quite as good time climbing up from Man- 
chester to Walkden with the Manchester and 
Liverpool expresses as those of the same type 
with 72in wheels. This is a difficult length of 
line with a maximum rising grade of | in 84. 
The fact that the large wheeled engines were 
found to handle the traffic as expeditiously as 
those having the smaller driving wheels is 
interesting, particularly when their relative 
tractive efforts per pound of mean effective 
pressure in the cylinders is*considered, which, 
for 87in wheels is 97 Ib, while for the engines 
with the smaller, 72in, drivers it is 117 Ib, 
representing an increase of 22 per cent. 
Further, it may be of interest to note that 
each of these classes had the same working 
steam pressure of 160 Ib per square inch and 
that, in respect to the size of the boilers, 
the heating surfaces were very closely the 
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( Concluded from page 767, November 14) 


same and the grate areas identical ; however, 
the relative proportions of the 4-4-0 and 
4-4-2 and the new 4-6-0 engines are given 
in the following Table II. 


Taste Il—Lancashire and Yorkshire Railway 


Locomotive No 


Type 44.0 44.0 
Cylinders 

Number 2 2 

Diameter and stroke, inches 18 «26 18 « 26 
Wheels, coupled : 

Diameter, inches 78 87 
Boiler 

Type Round top Round top 

Steam pressure, pounds per 160 160 


square inch 
Heating surfaces, square feet 


Tubes 1121-3 1108-7 

Firebox 107°7 107-7 

Total 1229-0 1216-4 

Superheater 

Combined 

Grate area, square feet ig 7 18-78 
Weights, tons 

On coupled wheels 29-5 31-0 

Engine 43-3 44°16 

Engine and tender 69-42 70:28 
Rated tractive force, pounds 14,670 13,150 
Tractive force/grate area 782 702 
Factor of adhesion 4:5 §-28 


Notes 
Locomotive No 
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Adjacent inside and outside crank pins were 
On Opposite centres and the two pairs of 
cranks were at 90 deg. to each other. Two 
sets of Joy’s valve gear applied to the inside 
motion operated the four slide valves, those 
for the inside cylinders direct, and the outside 
valves by means of rocking levers connecting 
with the outside .valve spindles at the back 
of the cylinders instead of at the front, as in 
the case of the G.W.R. four-cylinder loco- 
motives. 

A good feature of the Joy’s gear as applied 


Dimensions of Passenger Locomotives, 1888-1908 


; 4 § 6 
442 444) 4-40 4640 
2 2 2 4 
19 «26 18 « 26 20 « 26 16 « 26 
87 87 87 78 
Beipaire Belpaire Round top Belpaire 
175 180 180 180 
1877-0 1081-0 779-09 2317-0 
175°8 107-0 108-18 190-0 
2052-8 1188-0 887-27 2407-0 
209 90 
1097-17 
6-0 18-75 18-75 27-0 
15-0 33.55 32-35 §9-012 
$8-75 47-85 48-75 78: 075 
89.4 73-97 74-87 108-73 
16,030 14,830 18,280 27,150 
616 791 974 1048 
4-89 5-06 3-96 4-87 


Locomotive No. 4 is No. 2 rebuilt with Belpaire boiler 
5 is No. 2 superheated (Walschaerts valve gear) 


Locomotive No. 3, as originally designed in 1899 by Sir John Aspinall 
Locomotive No. 5, tubular heating surface includes superheater flue tubes. 


Turning now to the new four-cylinder six 
coupled engines, Fig. 9, the comparatively 
large boiler of the Belpaire pattern claims 
attention. The total heating surfaces, all 
evaporative, a superheater not being fitted, 
amounted to 2507 square feet and the area 
of the grate, 27 square feet. The working 
steam pressure of 180 Ib per square inch may 
perhaps be considered low and, indeed, was, 
when compared with Churchward’s standard 
of 225 Ib per square inch. This lower pres- 
sure was, however, preferred by Hughes on 
account, it is said, of boiler maintenance 
difficulties, held to be greater with higher 
steam pressures. The four cylinders were 
arranged in much the same manner as the 
G.W.R. “Star” class, but with the inside 
pair not quite so far in advance of those 
outside, thus unlike the “‘ Star” class ; the 
connecting rods for the middle cylinders 
were considerably shorter than those outside. 
The drive was divided, the two inside cylinders 
driving the leading coupled axle through the 
medium of a built-up crank axle, and the 
outside driving the intermediate wheels 
through crank pins in the wheel centres. 


to these engines was the fitting of a sub- 
stantial guide in the form of a crosshead 
sliding in guides where the radius rods were 
pin-connected with the valve spindles, which 
were, therefore, not subjected to the bending 
action due to the upward or downward 
thrust from the radius rods, at times notice- 
able with this valve gear. The writer remem- 
bers when the L.N.W.R. *‘ Precursor ”’ class, 
with Joy’s gear, first came out this bending 
action on the valve spindles was very notice- 
able when the engines were starting in full 
gear and more especially if the front port 
happened to be fully open, which, in com- 
bination with the fairly long full gear travel 
of 54in caused the valve spindles to project 
some distance from the cylinders. Later, 
guides were fitted to support the spindles at 
the. radius rod connections, which seemed 
an improvement. 

The revolving masses between the frames 
were balanced by weights, formed as exten- 
sions of the cranks, and those for the outside 
motion by weights in the wheel centres, as 
usual. When Hughes read his 1909 paper, 
he described the balancing system adopted 
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Fig. 9—Four-cylinder 4-6 0 type passenger engine—L. and Y.R. 








Nov. 21, 1958 





Fig. 


and stated that “the reciprocating parts on 
the inside of the frames moving in the 
opposite direction to the outside counteract 
each other and the engine is balanced, so far 
as reciprocating parts are concerned except 
for a horizontal swaying couple, which is 
inconsiderable.’’$ Unfortunately, this method 
of balancing was not altogether a success, 
the ** swaying couple * being far from incon- 
siderable, so much so that these engines were 
said to be very rough to ride on. 

In their original form, these four-cylinder 
engines do not seem to have been entirely 
successful, and, later, were reconstructed and 
altered rather considerably in many respects, 
notably by being fitted with superheaters, 
new cylinders with piston valves, and 
Walschaerts valve gear applied to the outside 
cylinders took the place of Joy’s gear, no 
doubt a better arrangement. 

SUPERHEATING DEVELOPMENTS 

The fitting of superheaters of the Schmidt 
type to Horwich locomotives was first under- 
taken in 1906, as previously chronicled in 
these historical notes. Following these 
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10—Passenger engine 4-4-0 type superheater conversion—L. and Y.R. 


box and drumhead pattern of tube plate 
carried on a saddle in place of the original 
built-up type. Asa result of these modifica- 
tions, the boiler centre line was increased in 
height above the rails from 7ft 9in to 8ft 74in, 
which, together with the other alterations, 
considerably changed their appearance. 
Beyond the fitting of piston valves in lieu of 
slide valves, some of these superheated 
engines were given Walschaerts valve gear in 
place of the old standard Joy’s gear, and the 
photograph of engine No. 1089, now repro- 
duced, is one of those equipped with the 
new valve gear. The principal dimensions 
of these superheated engines are included 
in Table II. 


WORSDELL’S FOUR-COUPLED PASSENGER 
LOCOMOTIVES 


Wilson Worsdell’s 4-4-0 type express 
passenger engines for the North Eastern 
(Fig. 11) were a development of a previous 
design built originally in 1900, but of 


enhanced size and power on account of their 
larger boilers and increased steam pressure, 


Fig. 11—W. Worsdell’s four-coupled 4-4-0 engine for passenger services—N.E.R. 


initial experiments with the standard 0-6-0 
type freight locomotives, developments in 
1908 involved the fitting of superheaters to 
passenger engines of the 4-4-0 type (Fig. 10), 
formerly built in the first instance by J. A. F. 
Aspinall in 1891—that is to say, they were 
those having the large diameter driving wheels 
which for many years had done excellent 
work on the line. When superheated, they 
were considerably modified in many respects 
by the fitting of new cylinders with piston 
valves and a boiler with a cylindrical smoke- 
and Y. four- 


§ For a discussion on the balancing of the | 
J. Dunlop, 


cylinder engine, see “* The Balancing of Locomotives 
The Mechanical Engineer, March 8, 1912 


which was raised from 200 1b to 225 |b per 
square inch. The cylinders, 19in diameter, 
with a stroke of 26in, and the 82in driving 
wheels were a repeat of the earlier class, 
but the higher steam pressure increased the 
rated tractive force from 19,400lb to 
21,900 Ib. The larger boiler, with 1737 square 
feet of heating surface and 27 square feet 
of grate area, also constituted an advance 
compared with those of the earlier locomo- 
tives, which had 1527 square feet of heating 
surface and a smaller grate area of 20 square 
feet. In general design, the new engines 
complied with recent practice on the North 
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Eastern ; thus, the cylinders were of a 
design due to W. M. Smith, of the Gateshead 
Works, embracing piston valves in valve 
chambers either above or below the cylinders 
and so arranged with respect to the cylinder 
axis that the valves could be operated direct 
by Stephenson’s valve gear. This cylinder 
design, together with piston valves, was, as 
previously mentioned, also taken up by 
S. W. Johnson, of the Midland Railway, 
and was fully described in a paper read by 
W. M. Smith before.the Institution of Mech- 
anical Engineers in 1902. In the case of the 
new 4-4-0 engines, the piston valves, 10in 
diameter, were arranged above the cylinders, 
operated direct by Stephenson’s gear. In 
common with North Eastern practice, the 
crank axles were of the pattern due to T. W. 
Worsdell, having circular crank webs which 
considerably simplified machining, which 
could be completely finished in a lathe. The 
large boilers were possibly the principal 
feature of these engines and were, in general, 
very like those used for W. Worsdell’s class 
V ‘*Atlantics” of 

1903, reduced in the 

length of the barrelto , 
suit the different wheel 
arrangement ; the fire- 
box, however, remain- 
ed the same _ length, 
namely, 9ft, thus giving 
the same grate area of 
27 square feet. The 
height of the firebox 
was, however, modified 
in order to permit of 
its being carried over 
the trailing coupled 
axle, for which pur- 














pose also the boiler 

centre line was raised 

to 8ft Ilin above the 

rail level. The boiler a 
barrel. diameter was Fig. 12—Back plate with 
Sft Gin, as for the Now ‘gan lece 
* Atlantic design, motive boilers 

the reduced length 

being I1Ift 6in, compared with 16ft 84in 


The barrel sections were butt jointed with 
outer circular welt strips as before. 

A further uncommon feature of this boiler 
and others of the larger modern designs on 
the North Eastern was the method followed 
for riveting the boiler back plate into the 
outer wrapper (Fig. 12). The accompanying 
sketch will show how this was done by form- 
ing the back plate with a return flange which 
facilitated machine riveting. The thin plate 
inserted between the wrapper and back plates 
was found necessary to prevent grooving of 
the wrapper inside at a point in the vicinity 
of the inner rounded part of the back plate. 
This form of construction, used extensively 
on the North Eastern, was originated by 
F. W. Webb at Crewe, and remained standard 
practice on the London and North Western 
for many years. 

These large 4-4-0 engines were noteworthy 
on account of their weight, which totalled 
59:5 tons, of which 42 tons rested on the 
coupled wheels. While the L.N.W.R. “ Pre- 
cursor ”’ class, also of the 4-4-0 type, scaled 
59-75 tons and was, therefore, the heavier 
of the two, the N.E.R. engines with the 
45-2 ton tenders, making a locomotive weight 
in working order of 105-1 tons, were the 
heaviest of the 4-4-0 wheel classification 
with six-wheeled tenders in the country. 
The tenders were remarkable for their high 
water and coal capacities of 4125 gallons and 
5 tons respectively. 


* Notable Locomotives of 1904, 
1954 
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Fig. 13 


The principal dimensions of these par- 
ticularly handsome locomotives were: 


North-Eastern 4-4-0 Passenger Engines 
R” Class 

Cylinders 

Diameter and stroke, in ! 2¢ 
Driving wheels, diameter, in x 
Heating surfaces, square feet 

Tubes 1579 

Firebox 158 

Total 137 
Grate area, square feet 27 
Steam pressure, |b per square inct 225 
Engine weight, tons 

On drivers 42 

Total 59-5 

Engine and tender 108-1 
Rated tractive force, |b 21 GO 
Factor of adhesion 4:3 
Tractive effort grate area 810 

THe * PaGer”” Locomorivs 


A remarkable locomotive (Figs. 13 and 
14), built experimentally at the Derby Works 
of the Midland Railway to the designs of 
Cecil Paget, later Sir Cecil Paget, at the 
time the Works Manager under R. M. 
Deeley, Locomotive Superintendent, was an 
entirely revolutionary conception, embracing, 
as it did, many innovations foreign to 
accepted practice. According to E. L. 
Ahrons, the object of the designer was to 
obtain “ good balancing with no reversal of 


{ BRR roves. 
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The ** Paget ** locomotive—M.R. 


thrust in the moving parts, while the steam 
distribution was controlled by rotary valves 
giving quick opening and release.” Though 
not a success, it was, nevertheless, certainly 
interesting and, in fact, ingenious in its 
conception, so that, though it cannot be 
said to have influenced subsequent develop- 
ments in British practice, no account of the 
more noteworthy locomotives built in 1908 
would be complete without some reference 
being made to this unique locomotive. For 
many years the special features embodied in 
its construction remained unknown, at least 
generally, and, as a matter of fact, it is 
probable that it was not until Ahrons’ des- 
cription appeared that much, if anything, 
had been made known concerning the con- 
struction of this engine. More recently, 
The Railway Gazette of November 2, 
1945, published an excellent description, 
together with numerous drawings of the 
details, including also a general arrangement, 
which is now reproduced by permission of 
the Editor. This clearly shows the arrange- 
ment of the cylinders and how the drive was 
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divided between the coupled axles. The 
cylinders were, it will be noted, contained in 
two separate castings, each containing four 
single-acting cylinders, 18in diameter, with a 
piston stroke of 12in. There were, thus. 
eight cylinders, single acting, equivalent to 
two double-acting cylinders 18in diameter 
with a stroke of 24in and, as the six-coupled 
wheels were 64in diameter and the boiler 
working steam pressure 180]b per square 
inch, the rated tractive force at 85 per cent 
of the boiler pressure would be 18,574 Ib. 
The centre axle had four cranks, taking 
the drive from four cylinders, two in the front 
cylinder casting, spaced at 19in centres, and 
two in the rear casting, spaced at 44in centres. 
The leading and trailing axles each had 
two cranks and were driven by two cylinders, 
spaced at 44in and 19in centres respectively. 
As the cylinder castings had a width of 
Sft 64in, the main frames were outside the 
coupled wheels to give the required distance 
between to accommodate the cylinder cast- 
ings. The coupling rods had, in consequence, 
outside cranks. Beyond the arrangement of 
the cylinders, a further distinctive feature in 
the design was the use of rotating valves for 
the steam distribution in the cylinders. 
which, due to their arrangement with respect 
to each other, was such that two valves only 
were required for all eight cylinders, there 
being, therefore, one valve for each set of 
four. The rotary valves presented the real 
difficulty and, apparently, gave considerable 
trouble which was never properly overcome. 
The valves were operated by gears so arranged 
that their direction of rotation could be 
reversed, thus permitting the locomotive to 
run forwards or backwards as required. The 
primary drive for these gear assemblies was 
by means of a layshaft positioned trans- 
versely at the rear end of the engine and 
fitted with two cranks at right angles to each 
other, which were connected by rods to the 
main coupling rods. Each valve revolved in 
a sleeve having two sets of ports in it, four 
on each side, diametrically opposite each 
other, one set of ports for supplying steam to 
the right hand and one set for the left hand 
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Fig. 14—The *‘ Paget *’ locomotive. General arrangement drawings—M.R. 
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pair of cylinders. Thus, on turning this 
sleeve round in a direction opposite to that 
in which the valve was rotating, the number 
of ports open to steam could be varied 
according to the cut-off required. The 
sequence of port openings in relation to the 
rates of admission was as follows : 

initia 

ob er neat 


42 per cent 


25-5 per cent 


All ports open, cut-off 
Three ports open, cut-off 

Iwo ports open, cut-off 

One port open, cut-off 
It must be understood that the admission 
steam was supplied through the centre of the 
cylindrical rotating valve, which had a port 
running longitudinally in its periphery. The 
rotation of the ported sleeve for alteration of 
cut-off caused the ports to be successively 
blanked off by the edge of the portway lead- 
ing to the cylinders. It will, therefore, be 
evident that shortening the rate of admission 
reduced at the same time the port area avail- 
able for admission steam, which was in a 
measure compensated for by making the last 
port in the sleeve, being the one used at the 
earliest rate of cut-off, rather wider than the 
other three. This ingenious and, in fact, 
novel arrangement, unfortunately, gave con- 
siderable trouble by seizing up on more than 
one occasion ; finally, recurring difficulties 
of this kind seemed to have proved sufficient 
to condemn the locomotive. Some years 
later, about 1912, the Pennsylvania Railway, 
when developing the design of high-powered 
* Atlantic” type locomotives, tried a form 
of rotary valve and special valve gear in an 
effort to find something better than piston 
valves, but, apparently, without satisfactory 
results. The Paget valve is certainly of some 
interest and perhaps in this connection 
mention may be made of an interesting and 
successful form of piston valve designed to 
provide a variable expansion device fitted to 
the h.p. cylinders of multi-stage expansion 
engines by Belliss and Morcom, Ltd. In this 
arrangement steam admission takes place 
between the valve heads exhausting at the 
ends and the admission edges of the valve, 
and the corresponding edges of the ports in 


the valve chamber liner are set at an angle of 


45 deg. to the horizontal, with the result 
that a partial rotation of the valve on its 
spindle (the liner remaining fixed) alters the 


effective steam laps, so altering the rate of 


cut-off in the cylinder. The partial rotation 
of the valve in its liner is controlled by the 
governor. While this is not a constantly 
rotating valve, it is possibly of interest to 
bring this ingenious piston valve application 
to mind. The rotating valves of the ** Paget ”’ 
locomotive only controlled the admission 
steam, exhaust being by means of ports in 
the cylinder barrels uncovered by the pistons 
at about the end of the stroke after the 
manner of the Stumpf uniflow system. The 
rotary valves did not, therefore, control the 
point of release, as suggested by Ahrons. 
The pistons, of the trunk pattern, were 
fitted with Rowans packing rings, which, it 
may be mentioned, are also used by Belliss 
and Morcom for the I.p. cylinders of their 
well-known “* quick revolution” engines of 
the multi-stage expansion types, to which 
reference has previously been made. The 
** Paget *’ boiler had a barrel section, 6ft 8in 
diameter inside at the largest part, and the 
length between the tube plates was 12ft. 
The tubes, 24in outside diameter, had internal 
fins. The firebox was, however, the novel 
feature ; it was of very large size, the grate 
area being as much as 55 square feet. The 
inside was lined with firebricks for the sides 
and rear wall, which had two firedoors. At 
the front of the grate there was a brick wall 
so placed that between it and the tube plate 
there was a space of 2ft 3in, which formed 
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a combustion chamber. The roof of the 
firebox was unlined, so providing heating 
surface. The firebox roof was direct stayed 
to the semi-circular shell, but the usual fire- 
box side stays were, of course, dispensed 
with. The foregoing is offered by way of a 
brief general description of this attempt to 
displace Stephenson’s basic design, as exem- 
plified by his engine ** Northumbrian” of 
1830. Of it this much can be said : it was 
an interesting conception which might con- 
ceivably have been further developed had 
circumstances then been more favourable 
than are said to have been the case. 

Some dimensions of the * Paget’ loco- 
motive may be of interest and are given as 
follows : 


The * Paget’ Locomotive— Dimensions 
2-6-2 Type 
Cylinders 
Number 8 
Type Single Acting 
(Uniflow) 
Size, diameter and stroke, in 8x 12 


Boiler steam pressure, |b per square inch 180 
Wheels, diameter, in 
Leading and trailing trucks 39 
Coupled 64 
Wheelbase: ft in 


Leading truck to Ist drivers 


Ist to 2nd drivers 8 8 

2nd to 3rd drivers 8 8 

3rd drivers to trailing truck 7 0 

Total engine 31 4 

Engine and tender 62 03 
Weight, tons : 

On drivers 56 


Engine 80 


Engine and tender 122-9 
Rated tractive force, lb 18,574 
Factor of adhesion 6°74 


L.S.W.R. Four-CYLINDER LOCOMOTIVES 


Following the two different designs of 


four-cylinder six-coupled passenger engines 
built at Nine Elms to D. Drummond’s 
designs in 1905 and 1907, which have 
already received attention in these articles, 
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the 1907 engines, the outside cylinders had 
piston valves, the valve chambers being on 
the top of the cylinders ; also, as before, Wal- 
schaerts valve gear operated the valves, while 
the inside cylinders had, like the other 
engines, slide valves and Stephenson's gear 
[he boilers were, in general design, like 
those used for the two previous classes, but 
the barrel portion was smaller in diameter, 
being 4ft 94in, compared with 5ft 6in ; the 
length was, however, the same, as was also 
the distance between the tube plates. As a 
result of the smaller barrel diameter, the 
tubes, 1?in outside diameter, were reduced 
in number from 340 to 247 with a corre- 
sponding reduction in the tubular heating 


surfaces to 1580 square feet as against 
2210 square feet. 
The small barrel diameter reduced the 


height of the firebox, so that, though it was 
of the same length and width, thus providing 
the same grate area of 31-5 square feet, the 
heating surfaces of the firebox proper 
became 140 square feet as compared with 


160 square feet. In common with Drum- 
mond’s practice, cross water tubes were 
fitted in the firebox in two nests, each of 


forty-two 2}in diameter tubes, giving 200 
square feet of additional heating surface in 
the firebox. The former working steam 
pressure of 175lb per square inch was 
retained, as was also the diameter of the 
coupled wheels of 72in. Due to the smaller 
boiler, these new engines were lighter in 
weight than those built previously, the differ- 
ence being 70-95 tons, compared with 73-0 
tons, and 76°65 tons for the 1905 and 1907 
series respectively. 

The large eight-wheeled double bogie 
tenders, fitted with Drummond's feed water 


Fig. 15—Four-cylinder 4-6-0 passenger locomotive. D. Drummond—L. and S.W.R. 


a further series of generally very similar 
locomotives appeared in 1908, as illustrated 
by the photograph of engine No. 453 (Fig. 
15). The new engine, of which five were 
put into traffic, while in many respects 
resembling those previously built differed 
principally by having a smaller boiler with 
1920 square feet of heating surface, compared 
with 2727 square feet, and cylinders reduced 
in size from 164in by 26in and l6in by 26in 
for the engines of 1905 and 1907, respec- 
tively, to 15in by 26in. 

As in the case of the earlier series, the 
cylinders were arranged two inside, the drive 
being taken by the leading pair of wheels 
through the medium of a built-up crank 
axle, and the outside pair connected as before 
with the intermediate driving wheels. Like 


heating equipment, were in all respects a 
standard for Dummond’s large main line 
locomotives, and weighed, when loaded with 
4500 gallons of water and 5 tons of coal, as 
much as 49 tons. The leading dimensions of 
these engines are tabulated below : 


L.S.W.R. Four-Cylinder Locomotives 


Cylinders Four 
Diameter and stroke, in 15 «26 
Driving wheels, diameter, in 72 
Heating surfaces, square feet _ 
Tubes 1580 
Firebox 140 
Cross water tubes 200 
Total 1920 
Grate area, square feet 31-5 
Steam pressure, |b per square inch 175 
Engine weight, tons : 
On drivers 50-65 
Total 70-95 
Tender 49-00 
Total locomotive 119-95 
Rated tractive force, Ib 24,200 











802 





THE ENGINEER 


1200 H.P. Diesel-Electric Locomotives 


for British Railways 


Twent) 


Midland Region by 


London 


Ltd., have the somewhat unusual axle arrangement of Co-Bo. 
ment the weight of the heaviest part of the power equipment— 
is carried at the three-axle bogie end and the total weight 


cylinder diesel engine- 
of 97 


WENTY 1200 h.p. diesel-electric loco- 

motives for mixed traffic duties on the 
Midland Division of the London Midland 
Region are being built for the British Trans- 
port Commission by the Metropolitan-Vickers 
Electrical Company, Ltd., Trafford Park, 
Manchester, and the first five of these loco- 
motives have been delivered. The mechan- 
ical parts of these locomotives are being 
supplied by Metropolitan-Vickers—Beyer 
Peacock, Ltd., the engines by Crossley Bros., 
Lid., and the electrical equipment by Metro- 
politan-Vickers Electrical Company, Ltd. 

As can be seen from the illustration above 
the new locomotives are of C,-By type 
and they are so designed that up to three 
locomotives can be driven in multiple. The 
principal data of the locomotives are given in 
the table below. Miultiple-unit operation of 
these locomotives with others now being 
delivered under the modernisation scheme 
and fitted with electrical equipment by The 
General Electric Company, Ltd., and British 
Traction, Ltd., has been arranged by co- 
operation between the three companies. 


Principal Data of 1200 H.P. Locomotives 


Wheel arrangement GB. 
Total weight in working order 97 tons 
Length overall S6ft 74in 
Total wheelbase 42ft 7in 
Bogie wheelbase 12ft 14in (C,) and 
8ft 6in (By) 

Distance between pivot centres 32ft 4in 
Width overal 9ft 24in 
Height overal 12ft Seir 
Wheel diameter 394in 
Traction motor gear ratio 15 : 67 
Engine continuously rated h.p 1200 h.p. at 625 r.p.m 
Maximum tractive effort at rail 50,000 Ib 
Continuous tractive effort at rail 25,000 ib at 13-5 m.p.t 
Maximum service speed 75 m.p.h 
Minimum curve radius 34 chains 
Fuel oi! capacity (engine and Doiler) 510 gallons 

for boiler 600 gallons 


Water capacity 
Steam capacity 
Brakes 


As will be seen from the tractive effort 
speed diagram we reproduce, the maximum 
tractive effort is 50,000lb, and the con- 
tinuous tractive effort is 25,000 Ib. It is 
requirements that have led 


1500 ib per hour 
Metcalfe/Oecerlikon 


of boiler 


these basic 


1200 h.p. diesel-electric locomotives being supplied to British Railways’ 
the Metropolitan-Vickers Electrical Company, 


With this arrange- 
the Crossley eight- 


tons is almost evenly distributed over the five axles. 


PPS an a ys ee 
ae = 





to the adoption of the five-axle, five-motor 
design. On notch 10 full power is available 
between 4-3 and 61 m.p.h., this range being 
covered by control of generator excitation up 
to about 25 m.p.h. and by traction moto! 
field weakening thereafter, and the equip- 
ment is within the continuous rating at all 
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speeds from 13-5 m.p.h. to the maximum 
speed of 75 m.p.h. At speeds below the full 
power range the tractive effort is automatic- 
ally limited to the maximum by a current 
limit relay, while above the range the tractive 
effort decreases in accordance with the 
inherent characteristic of the motor at 
sensibly constant voltage. 

Some indication of the hauling capability 
that these figures imply can be obtained from 
the fact that, on test runs before delivery, 
each single locomotive starts and accelerates 
to about 10 m.p.h. a 420-ton train (thirteen 
or fourteen bogie vehicles) on a gradient of 
| in 42; the balancing speed on the level 
with this weight of train is 60 m.p.h. 


MECHANICAL STRUCTURE 


The underframe, carlines, cantrail, floor 
and body sheeting of the locomotive form a 
complete welded structure designed to give 
maximum strength with minimum material. 
The underframe is made up largely of folded 
plate sections welded to form continuous 
longitudinal and transverse members with 
diagonal bracing, the transverse members 
being positioned at the load carrying points. 
The main fuel and boiler water tanks are 
incorporated within the underframe top and 
bottom plating, and in sections not used for 
tankage the traction motor air ducts are also 
built in. The body is divided by transverse 
bulkheads into four main compartments, 
namely, two driving cabs, an engine and 
radiator compartment and a_ generator 
and boiler compartment. Louvres are pro- 
vided at the various air intake positions and 
panel “ Air-Maze ” filters are built into the 
engine air intake duct. 

Sections of the roof are easily detachable 
for removal of the power unit, boiler, and 
auxiliary machines, while a number of 
smaller panels are provided for access to 
engine cylinder heads, fuel pumps and boiler 
fire tubes. End doors conceal a flexible gang- 
way connection used when locomotives are 

operating in multiple. 





50,000 ieee: eae 8 cues K% : T T ~ | Both three-axle and 
| | | REGULATED ] two-axle bogies have 
NOTCH ENGINE H.P R.P.M One-piece cast _ steel 
b t ___ [tora J] rareo [reaction] | frames and in_ the 
! ved orthodox body swing 
| ; 5 45 285 | 350 bolster suspension a 
40,000 } 4 487 467,—«|««407-«| «(385 flat body centre pivot 
5 op | se9 | S99 | 418 | fits into a ‘*Ferobestos” 
6 i Ra aa lined cup on the bol- 

7 as3 | 633 | 773 | 475 
t i: 8 975 955 95 | 525 ster. The bolster is 
ae he Bi a on hung from the frame by 
2 co BE. 2B. = — links, of which 
z | | there are eight on the 
S 30,000 up LINgs three-axle and four on 
Nu the two-axle bogies. 
S CONTINUOUS RATING Tractive effort and 
~ | braking forces are 
= exerted through re- 
= newable liners placed 
* 20,000- ] | between the bogie tran- 
= soms and the bolster. 
Springing is by the 
semi-equalising 
method, whereby 
beams span between 
10,000 the axles, and the 
eve J--- bogie frame is sup- 
= ported on helical 
= 4 springs resting on these 
beams. The suspen- 
SS sion includes * Meta- 
fie: Pa! | eee ii J lastik’’ bonded rubber 
0 10 20 30 40 50 60 70 80 sandwiches interposed 
SPEED — MILES PER HOUR between the axlebox 
Train resistance curves shown for locomotive with 420-ton passenger train top and the equalising 


Performance of 1200 h.p. Type 2 diesel-electric locomotive with five motors 
connected permanently in parallel 


beams. ‘* Ferobestos”’ 
pads are fitted in the 
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spring seats, and ‘* Woodhead-Monroe ” 
Shock absorbers are arranged in parallel 
with the helical springs and between body 
and bogie frame. 

The Hoffmann parallel roller bearing 
axleboxes which have pads for end location 
of the axle are oil lubricated and fitted with 
renewable manganese steel liners which slide 
on similar liners on the horn cheeks. Two of 
the boxes are fitted with special covers, one 
for a mileage counter and the other for a 
speedometer generator. All wheels are fitted 
with clasp brakes, operated through equal- 
ised brake rigging by three cylinders on the 
three-axle bogie and two cylinders on the 
two-axle bogie. 


POWER EQUIPMENT 

The engine, forming the heaviest piece of 
power equipment, is mounted at the three- 
axle bogie end of the locomotive and is a 
Crossley two-stroke, eight-cylinder diesel 
which is continuously rated at 1200 h.p.. 
625 r.p.m., and at this speed has a one-hour 
rating of 1320 h.p. In this engine the use of 
the port-controlled loop scavenge system 
eliminates the necessity for cylinder head 
valves or operating gear. By the exhaust pulse 
pressure charging system on these engines 
some of the scavenge air that has passed 
through the cylinder into the exhaust mani- 
fold is forced back into the cylinder by the 
exhaust pressure pulse from an adjacent 
cylinder ; this occurs at the instant of port 


closure, thus creating a positive pressure of 


about 10 lb per square inch at the commence- 
ment of compression. A three-lobe Roots 
scavenge blower is built into the forward 
end of the engine and delivers air to the 
manifolds through a pair of water-cooled 
air coolers. Primary balance of reciprocating 
parts is achieved by the provision of two 
reciprocating balance weights, one at the end 
of the engine and the other combined with 
the compressor. 

Lubricating oil is supplied to the main 
bearings, the connecting rod large and small 
end bearings, the pistons, and other parts, by 
a gear pump chain-driven from an extension 
of the crankshaft. Electrically-driven water 
pumps are used and the main jacket-water 
pump motor also drives an auxiliary lubri- 
cating oil pump which circulates oi] through 
a by-pass magnetic filter. The motor of the 
pump which circulates water for cooling 
the scavenge air and the lubricating oil, is 
also used to drive a crankcase exhaust fan 
which maintains the crankcase at a slight 
vacuum. The engine cooling equipment 
comprises a pair of Serck double-bank 
radiator panels mounted inside air ducting 
which connects openings in each body side 
to a motor-driven axial-flow fan mounted in 
the roof. 

The main and auxiliary generators, both 
direct current machines, are of integral con- 
struction with the frame flange mounted on 
the end of the engine. The armatures are 
mounted on a common hollow shaft, which 
is coupled to the engine crankshaft at one 
end and carried on a single roller bearing at 
the other. The main generator supplies 
power to the five traction motors, the excita- 
tion being automatically controlled on eight 
of the ten master controller notches by the 
load regulator. It is an eight-pole generator 
with two separately excited field windings 
and a counter-compounded series winding 
which is also used when motoring from the 
battery for starting the engine. The con- 
tinuous ratings to B.S. 173: 1941 are: 750V. 
1070A at 625 r.p.m.; 475V, 1650A at 
625 r.p.m. The auxiliary generator supplies 
power for all motor-driven auxiliaries, battery 
charging, control equipment, lighting, cab 
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heating, main generator excitation and train 
heating boiler controls. It is separately 
excited from the battery and the output volt- 
age is regulated to 110V d.c. over the full 
range of engine working speed and load. 
The continuous rating of this machine is 
110V, 62kW at 625/400 r.p.m. 

Both generators are self-ventilated by a 
fan, mounted on the shaft adjacent to the 
engine coupling flange; this fan draws air 
in at the commutator end of the machine and 
discharges into the engine compartment. 
Additionally, the generator and boiler com- 
partment is pressurised, so that the air flow 
through the generators is considerably aug- 
mented without the provision of complex 
sheet metal air ducts. 

The engine-generator set is resiliently 
mounted in the locomotive at three points, 
one below the engine base and one at each 
side of the generator. The mountings are of 
the ** Dyna-Focal”’ type, whereby circular 
bonded rubber-to-metal sandwiches are 
placed on inclined faces, with axes focusing 
at a point vertically above the centre of 
gravity of the engine generator set. At the 
engine mounting, two such assemblies are 
used, one behind the other, and one assembly 
is used at each side of the generator. In order 
to retain the set in position in the case of 
violent buffing shocks or other mishaps, a 
rubber-covered buffer is built into the mount- 
ing assembly at the engine, and pillars fitted 
with a collar and pinnacle nut pass through 
clearance holes in the generator feet, thus 
positively limiting the movement of the set 
on the rubber mountings to jin in all 
directions. 

Each of the five axles is fitted with a four- 
pole, series-wound, nose-suspended, axle- 
hung traction motor. The motor is supported 
on the axle by two white-metal-lined sleeve 
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The continuous rating of the motor is 475V, 
330A, 180 h.p., 510 r.p.m., with 1250 cubic 
feet per minute ventilating air. 

Air for operation of the locomotive brakes, 
electro-pneumatic control gear, horns, win- 
dow wipers and sanding gear, is supplied by 
an engine-driven Worthington-Simpson com- 
pressor which is flange mounted to, and driven 
from, the auxiliary generator. Two motor- 
driven Westinghouse exhausters, provided for 
operation of the brakes on vacuum fitted 
rolling stock, have two speeds—the lower for 
maintenance of the vacuum and the higher 
for rapid brake release. Two Keith Black- 
man centrifugal fans, one at each end of the 
locomotive, supply cooling air to the traction 
motors. A Davidson axial-flow fan in the 
generator compartment is used for force- 
cooling the generator. 

A Spanner oil-fired fire-tube train heating 
boiler has a capacity of 1500 lb of steam per 
hour. It is fitted with fully automatic controls 
and an “ on/off” burner such that any steam 
demand within the capacity of the boiler can 
be met. 


CONTROL EQUIPMENT 


Apart from the driving controls, the main 
items of control equipment are compactly 
arranged on three sides of a control cubicle, 
to which access is gained by a door opening 
into the gangway. The main generator 
supplies the five motors which are connected 
permanently in parallel. In each motor 
circuit there is an electro-pneumatic contactor 
and an overload relay, and a single electro- 
pneumatic drum reverser is used to reverse 
the motor field connections. Earth leakage 


protection is fitted, and provision is made fer 
cutting out any One traction motor in the 
event of a defect, or all motors to facilitate 
testing of the engine. 


The master controller 





Power equipment consisting of diesel engine coupled to the main and auxiliary generators and an air compressor 


bearings and the resilient nose suspension 
consists of a link between bogie transom and 
motor frame. A similar link placed laterally 
between the bogie side frame and the motor 
frame prevents “ side slog ’’ of the motor on 
the axle and thus maintains the good riding 
qualities of the locomotive. The drive to the 
axle is through totally-enclosed single-reduc- 
tion spur tooth gears with a ratio of 15 : 67, 
the gear wheel having torsional resilience 
between hub and rim. 

The motors are force ventilated, with 
cooling air from blowers in the locomotive 
body, which deliver the air via ducting in the 
underframe and flexible rubber bellows 
between the underframe and the motors. 


provides the driver with the means of selecting 
the direction of travel and the power at which 
the engine shall work. The selector handle 
has four positions, namely, forward, off, engine 
only and reverse, and the power wheel has 
ten “notches” to provide increments of 
engine power up to the maximum of 1200 h.p. 
on notch 10. 

In notches | and 2 the engine runs at its 
idling speed, and the main generator is 
excited by the two stages of primary field 
strength. From notch 3 (corresponding to 
about 25 per cent traction horsepower) to 
notch 10 (full load) the engine speed and 
brake mean effective pressure are auto- 
matically set (by the engine speed regulator) 
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to give increments of power, and this ensures 
that the engine operates at optimum con- 
ditions. Thereafter, adjustment of the elec- 
trical load to maintain the chosen conditions 
irrespective of track speed and train load is 
by the automatic load-regulating apparatus. 
This comprises a servo mechanism in which a 
hydraulic pilot valve, connected to the engine 
governor fuel lever, actuates a servo motor 
when displaced from the neutral position. 
The servo motor drives the camshaft of the 
load regulator, which adjusts the main 
generator secondary field excitation until 
the correct load is regained, when the 
governor returns the pilot valve to the neutral 
condition. When, with rising locomotive 
speed, the main generator field has been 
strengthened to the maximum voltage and 
minimum current condition, the load regu- 
lator weakens the fields of the traction motors 
in two successive stages, the sequence being 
reversed when speed falls. The use of a 
number of wire-wound resistances in parallel, 
each with an individual contact on the 
regulator for the traction-motor field-divert 
resistances, eliminates the need for con- 
tactors and enables the field strength to be 
changed gradually. A current limit relay is 
used to control the starting currents taken by 
the traction motors, a number of settings 
being provided such that graded steps of 
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maximum starting tractive effort are available 
to the driver, thus reducing the risk of wheel 
slip to a minimum. 

The various auxiliary motors are fed 
from the auxiliary generator through high 
rupturing capacity fuses and, where 
required, through electromagnetic contac- 
tors. A vibrating carbon-contact voltage 
regulator maintains the auxiliary gen- 
erator voltage constant, and the control 
of battery charging is by a reverse current 
relay operating an electromagnetic con- 
tactor. 

The locomotive is braked by * Metcalfe- 
Oerlikon ” vacuum-controlled direct air brake 
system, manufactured by Davies and 
Metcalfe, Ltd. With this system the locomo- 
tive itself has air brakes, which are controlled 
either by a driver’s direct air brake valve 
used when shunting or running light, or by a 
driver’s vacuum brake valve when handling 
vacuum-fitted vehicles. In the latter case 
the rise and fall of vacuum attributable to 
the vacuum brake valve normally causes 
two triple valves, one for each bogie, to 
release or admit air to the 12in diameter 
brake cylinders, thus braking the locomotive 
as well as train. A foot switch at the driving 
position provides for the proportional loco- 
motive brake application to be partially or 
fully released when required. 


Thorpe Marsh SSOMW Reheat Boiler 


E have received from International 
Combustion, Ltd., Derby, some further 
details of the 550MW boiler unit which this 
company is building for the power station 
projected by the Central Electricity Generat- 
ing Board at Thorpe Marsh near Doncaster 
(THE ENGINEER, February 14, 1958, page 256). 
It will be recalled that the C.E.G.B. 
proposes to establish on the River Don a 
1100MW station of two SSOMW generating 
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sets with two boilers and it is the first of these 
boilers which is the subject of the following 
notes. Each boiler will require about 
1,250,000 tons of coal per annum and it is 
proposed to take this coal from a wide area 
including the east Yorkshire coalfields and 
the East Midlands coalfields. This coal will 
have a gross calorific value of 8300—12,000 
B.Th.U. per pound, an ash content of 6 to 30 
or 40 per cent and a moisture content of 4 to 


oR AGE Hi} 
yESSeLs 





yo 
WSS 


Fig. 1—Circulation diagram of 550MW reheat boiler for Thorpe Marsh 
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28 per cent. The operating conditions of the 
boiler are tabulated herewith. 


Operating Conditions of 5530MW Boiler for Thorpe 
Marsh 
3,750,000 Ib per hour 


Evaporation 
2400 Ib per square inch 


Steam pressure 


Steam temperature 1055 deg. Fah 
Reheat steam temperature 1055 deg. Fah 
Feed temperature 496 deg. Fah 
Guaranteed efficiency (based on the 

gross calorific value of the fuel) 90 per cent 


As may be seen from the accompanying 
perspective diagram the boiler has two 
furnaces, each subdivided into two sections 
and fully cooled by water or steam tubes. 
One furnace controls the main steam tem- 
perature and the other the reheat steam 
temperature. Each furnace is 68ft wide by 
28ft deep by 100ft high. Care has been taken 
to limit the height of main drum above 
ground; it is 148ft 6in above ground in the 
S50MW boiler, compared with about 135ft 
in a 200MW boiler. 


Controlled and assisted circulation has 
been adopted for the boiler. By using pumps 
to augment the natural circulation, this 


system allows smaller bore tubes to be used 
for both risers and downcomers. The con- 
sequent reduction in wall thickness and 
temperature gradient offers gains in safety 
of operation and in capital cost. 

The water supplied to each evaporating 
circuit is matched to the calculated heat 
absorption of each individual circuit by 
control nozzles. These nozzles improve 
circulating stability of the circuit and, conse- 
quently, wide fluctuations of heat absorption 
do not result in overheating of the tube 
metal on account of variable external fouling 
of the heating surface. 

The circulating system is shown diagram- 
matically in Fig. 1. Although the boiler is 
divided into two separately cased twin 
furnace units, each sub-divided by a partition 
wall and provided with two steam release 
drums, the unit forms one single entity with 
both drums connected into the circulating 
system of the furnace so that the system 
operates as a unified and balanced unit with 
a single water level control. The water from 
each drum is extracted by equal downcomer 
legs to centrally positioned circulating pumps, 
in turn discharging to a common manifold. 
From this manifold multiple feeder tubes 
supply both furnaces whilst the risers form- 
ing the furnace walls discharge equally to 
both drums. The steam output from both 
furnaces is, therefore, equally distributed to 
both drums. 

Feed water is also equally divided and 
ample cross-over pipes below the normal 
water level balance the water flow equally 
between the two drums. Equal steam with- 
drawal from both drums is ensured by taking 
half the steam to each of the primary super- 
heater headers. 

This simple unified system ensures that 
any one circulating pump will operate satis- 
factorily and feed both furnaces equally and 
simultaneously. With this arrangement, 
biased firing will not disturb the water 
levels or the steam pressure, a special advant- 
age during steam raising periods. 

Six circulating pumps will be installed, 
five of which will maintain the design circu- 
lation rate at maximum continuous rating. 
Indeed, it is anticipated that four pumps will 
be adequate for this purpose, whilst a cor- 
responding number will be sufficient for 
lighter loads. These pumps are built integ- 
rally with the downcomer system and the 
design eliminates differential expansion and 
the consequent complication of piping. 
Fully automatic sequence control will be 
incorporated for starting the pumps in the 
event of failure. 

[he pumps themselves are vertical spindle, 
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single-stage, centrifugal machines, each drum interior surface is maintained at a 


driven by a squirrel-cage induction motor 
whose windings are immersed in the circulat- 
ing water. The motor casing is built to with- 
stand the full operating pressure of the 
system, whilst the windings are of a special 
design, capable of withstanding the pressure. 
whilst an external cooling system is mounted 
locally to ensure a satisfactory temperature 
level. 

After separation in the drums the steam 
passes through turbo-separators and scrubbers 
to the superheater, whilst the water at 
saturation temperature passes around the 
drums before returning to the circulating 
pumps. This ensures that the whole of the 
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uniform temperature, a very great advantage 
during a quick start. 

In accordance with current practice the 
heating surfaces of the superheater have been 
arranged in such a way as to make the maxi- 
mum effective use of inexpensive carbon- and 
low-alloy steels, thus reducing to a minimum 
the use of costly austenitic materials. The 
final stage of both the superheater and re- 
heater is located away from the hottest zone 
at the top of the furnaces. In the highest 
gas temperature zone platen superheaters 
are used, consisting of a number of super- 
heater tubes welded together to form a flat 
plate. The platens, spaced widely apart, 
are largely self-cleaning and are designed to 
Operate for lengthy periods without “ off- 
load ” cleaning, even when burning low-ash- 
fusion coals. An adequate system of cross- 
over tubes is incorporated in the superheater 
arrangement so that there is automatic 
compensation for any inequality of heat 
absorption. Radiant superheater surface 
is installed in the top of the furnace ; this 
arrangement permits the maximum economy 


of convection surface and improves the 
steam temperature control characteristic. 
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Figs. 3 and 4—(Left) Arrangement of tilting pulverised fuel burner. (Right) Estimated burner tilt/steam 
temperature characteristic at continuous maximum rating 
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With the advance in steam and reheat 
temperature the importance of close tem- 
perature control is paramount, not only for 
the sake of the turbine efficiency, but also to 
maintain safe operating limits for the metals 
of the boiler itself, the steam piping and 
turbine blades. 

Spray type desuperheaters are installed for 
emergency use, but the primary steam tem- 
perature control is obtained by tilting burners 
on both the superheater and _ reheater 
furnaces. For this purpose a burner assembly 
is installed in the four corners of each sub- 
divided furnace. 

Each corner burner assembly consists 
(Fig. 3) of four coal nozzles and secondary 
air nozzles, arranged to discharge tan- 
gentially to an imaginary circle in the centre 
of the furnace to form a vortex. They are 
adjusted automatically in a vertical plane 
between an angle of +30 deg. and — 30 deg. 
to the horizontal, so that the flame mass is 
projected into any desired position within 
the furnace between these limits. This design 
has the effect of varying the furnace exit 
temperature and consequently the superheat 
and the reheat temperatures. It is anticipated 
that constant temperature will be maintained 
within --10 deg. Fah. over a range of 70 to 
100 per cent of the maximum continuous 
rating. The effect of burner tilt is shown in 
Fig. 4. 

Experience over several years has shown 
that this system of steam temperature control 
responds rapidly to any change in operating 
condition, and even with the large furnace, 
penetration of the jets to the centre of the 
furnace and the resultant turbulence of the 
gases, assures a high standard of combustion 
efficiency. 

Each of the coal nozzles, progressively 
increased in size, is capable of handling 
about 6 tons of coal per hour with an 
associated air quantity of 60 tons per hour. 

The pulverising mills, which have been 
specially developed for the large throughput 
required (total coal consumption 200 tons 
per hour), will be substantially larger than 
any other at present in commercial operation 
for coal burning. Eight “ Lopulco ” three- 
roller mills (Fig. 2) will be installed, each 
capable of handling over 56 tons of coal per 
hour, but six will normally be in operation, 
allowing two to act as standby for main- 
tenance. 

Each mill is capable of handling coal with 
a moisture content of up to 28 per cent, using 
hot air at 550 deg. Fah. for drying the fuel. 
The mill will have a centre feed enabling 
the outlets to be suitably positioned and thus 
provide a vertical straight-through feed to 
the mill itself without bends to restrict the 
flow of wet and sticky coal. Accordingly, 
the classifier (a double ** whizzer ”’ separator) 
has been positioned separately from the mill, 
but near to it. The oversize, hot, dry rejects 
from this classifier are redelivered to the 
centre main feed chute, mixing with the 
incoming wet fuel and thus assisting both 
in movement down the chute and drying 
within the mill itself. Pyrites and tramp iron 
is extracted from the mill in a similar manner 
to that used on standard “* Lopulco ” mills. 

The fuel discharged from each mill is equally 
distributed to each half of the furnace and 
the output of each mill discharges to a single 
tier of burners, but the firing rate can be 
biased in favour of one or other of the 
furnaces if required. 

Each mill is driven by a motor of 650 b.h.p., 
running at 1480 r.p.m. Lubrication of the 
gearbox is by pump, whilst the roller arm is 
lubricated by drip feed at a suitably controlled 
pressure to assure adequate, but not excessive, 
lubrication. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


, 


OFF-PEAK ELECTRICITY 


Sir,— Your leading article in your 
November 7 issue was opportune in that it 
a new 


coincided with the announcement of 
tariff under which electricity will be sold by 
the Central Electricity Generating Board to 
the Electricity Boards, and this tariff will, 
no doubt, in due course, be reflected in the 
Board’s industrial maximum demand tariffs. 

The increased demand charge and lower 
unit rate can be criticised on two counts. 

First, it does not accurately reflect the 
cost of giving the supply ; this is bad eco- 
nomics in that consumption may be distorted 
in unexpected ways. As is shown by the 
published accounts, with the previous 
C.E.G.B. tariff, the annual revenue from the 
unit charge of 0-46d., with coal adjustment 
of 0.0006d. per penny change in the price of 
coal per ton, barely met the cost, including 
handling, of the fuel burnt ; the maximum 
demand charge of £6 per kilowatt provided 
all other expenses and the surplus. With the 
new tariff, therefore, having a lower unit rate 
of 0-41d. and a reduced coal increment, 
some of the fuel costs will have to be met 
from the demand charge. 

Secondly, the new tariff, applied to indus- 
trial consumers, gives very little more incen- 
tive to increase load factor. The tariffs 
give the same overall price per unit at a load 
factor of just under 50 per cent. For those 
consumers whose electricity costs represent a 
substantial proportion of their operating 
costs, load factors normally lie between 40 
and 80 percent. At 40 per cent, the new tariff 
is about 3 per cent more expensive and, at 
80 per cent, about 3 per cent cheaper. It 
would seem more realistic to fix the maximum 
demand charge at such a rate as to meet the 
fixed costs and to have two unit rates and 
coal increments to reflect the big difference 
in running costs between on and off-peak 
periods, thus giving a big incentive to off-peak 
loads when the most efficient base-load 
stations are running. An indication that the 
American power companies’ approach is 
more realistic is that they frequently use the 
expression “dump power” for night supplies 
which can be provided cheaply and their 
higher system load factors are an indication 
that their attitude is having the right effect. 

The article attributes to the Electricity 
Boards a lack of zeal in developing domestic 
off-peak loads, which does not seem justified, 
particularly as a comparison is made with 
the Electrical Development Association, 
which, of course, is financed entirely by the 
nationalised industry for the purpose of 
developing the use of electricity and publicis- 
ing its potentialities. Again, the Electricity 
Boards are unable to provide storage heaters 
for domestic premises because of the purchase 
tax position. These heaters are exempt from 
purchase tax only on the understanding that 
their use is confined to industrial and com- 
they are expensive in 


mercial purposes ; 


first cost and would be uneconomically so if 
an ad valorem purchase tax were added. 
HENRY CLAY 
Westminster, 
London, S.W.1, 
November 12, 1958. 


VIBRATING WIRE STRAIN GAUGES 

Sir,—I have just read the article by Dr. 
Chapman describing the vibrating wire strain 
gauge now being used for long-term measure- 
ments on the new Mechanical Engineering 
Building at Imperial College. For the very 
similar tests commenced ten years ago on 
the new Government offices at Whitehall 
Gardens! a vibrating wire gauge was used 
that incorporated posts screwed into the steel 
to anchor the wire ; and the same practice, 
with variations in detail, has been followed 
in numerous other long-term tests since then. 
It is particularly interesting, therefore, that 
in the present gauge advantage has been 
taken of modern stud welding technique to 
revert to the original French practice of using 
welded studs. 

Since, in explaining the decision to adopt 
welded studs rather than screwed posts in 
tapped holes, Dr. Chapman refers to the 
early Building Research Station gauge used 
at Whitehall Gardens, | should like to make 
a few further comments on the relative 
advantages and disadvantages of these alter- 
natives. They are perhaps more evenly 
balanced than his article suggests. 

(1) In terms of their rigidity there is, for 
instance, little to choose between them, The 
threads of both B.R.S. posts illustrated in 
my article® are prestressed in the process of 
assembly in such a way as to make the posts 
integral with the members into which they 
are screwed. Only as a result of faulty 
assembly could they change their setting as 
the structure was strained. 

(2) Because the screwed-in posts provide 
closely reproducible anchorages for the 
wire, the effective gauge length is constant 
for a given spacing. Welded studs may give 
equally constant effective gauge lengths, but 





Yin R, J 


Of gauge post, reproduced as Fig 
Vibrating wire strain gauge for use in long 


Exploded view 
Mainstone’s 
term tests on structures."’ Engineering, Vol 

(July 31, 1953) 


176, pages 153-6 


when the gauge for Whitehall Gardens was 
designed this was not proven and some 
doubt was felt about it. It would be interest- 
ing to have Dr. Chapman’s experience in 
this respect. 

(3) The difficulty of drilling and tapping 
holes in the structure varies and does not, 
of course, necessarily preclude the fixing of 
the magnets independently of the cover. 
Independent fixing has been considered pre- 
ferable in several more recent B.R.S. gauges 
and has been adopted without recourse to 
stud welding. 

Assuming, on the one hand, that the gauge 
length is adequately defined with welded 
studs and, on the other, that screwed posts 
can be accommodated, it seems, therefore, 
that the choice between them must be made 
largely on the basis of expediency and cost 
in relation to the particular application in 
view. In the case of the tests at Whitehall 
Gardens, the drilling and tapping of the steel- 
work presented no difficulty because most of 
it was done by the steelwork contractors 
before the steel was delivered. The final 
assembly was completed well within the 
time available on the site. Stud welding 
would have been more costly and would 
have saved no time. At Imperial College the 
balance has been tipped in the other direction, 
chiefly by the time factor. But it would be 
interesting to know, as a guide for the future, 
how much the new gauge cost, how much of 
this cost was attributable to the stud welding 
equipment, and how many man-hours were 
worked on the two days during which the 
first forty-two gauges were assembled. It is 
not clear that this highly creditable perform- 
ance is truly comparable with the low 
minimum assembly rate for one man of three 
or four gauges per day mentioned for other 
gauges. 

The clamping of the wire in its anchorages 
is independent of the type of anchorage. 
The method of clamping adopted in the 
gauge used at Whitehall Gardens, in which 
the wire was held by tapered pins driven 
across its upper edge, did, indeed, result in a 
variable loss in tension on clamping according 
to the exact amount of the resultant deforma- 
tions. But the variation of up to 0-5 ton per 
square inch was quite acceptable and would 
be for many other applications. The difficulty 
and costliness of manufacturing these posts 
to the close tolerances that had to be imposed 
were felt to be a much more serious draw- 
back. Subsequent B.R.S. designs have 
adopted other methods of clamping to over- 
come this. The design which is illustrated here 
(Fig. 9, of my article) is perhaps functionally 
the ideal, not only in the ease with which the 
wire can be clamped at a desired tension, 
but also in the close definition of both the 
strained and the free vibrating lengths of the 
wire. It is made very largely of standard 
components, and even the reduced central 
diameter of the clamping pins is unnecessary 
if the right material is used. Clamping by 
means of bars, as in the Imperial College 
gauge, departs from the ideal in that the 
strained length of the wire (as distinct from 
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the length free to vibrate) is less accurately 
defined and may not be constant for all 
gauges under all conditions. Nevertheless, 
as several B.R.S. gauges incorporating clamp- 
ing bars have shown, one of the attractions 
of the vibrating wire gauge is the extent to 
which such departures from the ideal can 
be made without noticeably reducing the 
accuracy of measurement. 

I cannot close without congratulating 
Dr. Chapman on the care with which the 
new gauge has been detailed. I should also 
like to stress again the need to choose between 
alternative designs of gauge, and equally 
between alternative techniques of reading 
them, always in terms of the particular 
application for which they are intended and 
the resources available. 

R. J. MAINSTONE 

Building Research Station, 

Garston, Watford, Herts, 
November 3, 1958. 
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Book Reviews 


Functions of Real Variables, 407 pages ; 
Functions of a Complex Variable, 262 
pages. By W. F. Oscoop, Chelsea 
Publishing Company, 50, East Fordham 
Road, New York, 68, N.Y., U.S.A. Price 
4.95 dollars. 

OsGoop’s two treatises on the theory of 

functions were originally published in 1936. 

They have now been re-issued in a single 

volume by the Chelsea Publishing Company, 

and a useful index has been appended to 
each work. 

We gather from the introduction that the 
book on the real variable is designed for 
students who have completed a course in 
advanced calculus. The precise implications 
of this statement are not always clear for while 
several quite difficult concepts are treated as 
familiar, much more elementary topics are 
discussed at inordinate length. The order in 
which various ideas are introduced is also, 
at times, puzzling. Thus, Chapter I deals 
with elementary theorems on infinite series, 
but in Chapter II the author goes back to 
the foundations of analysis and discusses the 
construction of the number system. Chapter 
III is mainly devoted to properties of con- 
tinuous functions, and Chapter IV _ to 
Taylor’s theorem and theorems on implicit 
functions. There follows, in Chapter V, an 
admirably lucid account of uniform con- 
vergence. Then, after an excursus into 
trigonometric functions and further discus- 
sion of the theory of infinite series, the author 
turns to repeated integrals, integrals with 
parameters, Fourier series, and Fourier 
integrals. A special chapter is reserved for 
the gamma function, and the book concludes 
with a chapter on existence theorems in the 
theory of differential equations. 

There are some surprising omissions. 
Thus superior and inferior limits are not 
introduced at all, and the second mean 
value theorem of the integral calculus is 
absent. Repeated integrals are used exten- 
sively but multiple integrals, though men- 
tioned, are never defined. This is unfortu- 
nate, especially as Green’s theorem forms 
part of the discussion ; here the author relies 
on results from his Advanced Calculus. 
There are many other perplexing touches. 
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For example, the term “linearly indepen- 
dent ” on page 223 is not defined ; the proof 
of the theorem on mixed partial derivatives 
(page 269) is based on the integral calculus ; 
and the theorem on page 301 seems incom- 
prehensible. 

The volume on the functions of a complex 
variable follows a less devious route and has 
a much clearer aim. Yet here, too, there are 
many infelicities. The account begins with 
the discussion of complex numbers as ordered 
pairs of real numbers ; but before this is 
completed, the reader’s attention is distracted 
by a premature interpretation of complex 
numbers as vectors. Chapter III is devoted 
to an introductory treatment of conformal 
mapping ; surprisingly, the bilinear trans- 
formation only appears towards the end. 
The crucial chapters are V, VI and VII; 
these deal with Cauchy’s integral theorem 
and integral formule, Taylor and Laurent 
expansions, the maximum modulus principle 
(but not Schwarz’s lemma), the residue 
theorem, and analytic continuation. It is 
inevitable that these chapters should have a 
slightly old-fashioned flavour: modern 
accounts naturally rely to a much greater 
extent on topological ideas. However, this 
change of emphasis is of little moment for a 
reader who is mainly interested in the theory 
of functions as a tool. Osgood’s proof of 
Cauchy’s theorem is based on Green’s 
theorem, and more than fifty pages separate 
it from the residue theorem. Moreover, the 
reader receives little idea of the power and 
usefulness of the residue theorem. The last 
two chapters deal with harmonic functions 
and with conformal mapping of simply- 
connected regions ; the final climax is the 
proof of Picard’s theorem and of the Rie- 
mann mapping theorem. 

However, our reservations must not be 
allowed to obscure the merits of the work. 
Osgood’s two books contain a great wealth of 
material, all of it interesting and most of it 
carefully presented and fairly easy to follow. 
There are numerous and very helpful exer- 
cises ; and the price for a book of over 650 
pages is surely moderate. 


Applied Mathematics for Engineers and 
Scientists. By C. G. LAmBe, B.A., Ph.D. 
English Universities Press, Ltd., 102, 
Newgate Street, London, E.C.1. Price 42s. 

THE difficulty of assigning a clear and unique 
meaning to the term “engineer” has exer- 
cised many minds, and a similar difficulty is 
arising over other such appellations. In 
some fields, for example, “ scientists” of 
various brands have become difficult to 
distinguish from those of their colleagues who 
name themselves engineers. In fact, the 
distinction between a particular engineer and 
a particular physicist in, say, the telecom- 
munications or nuclear industries, may be 
much smaller than the distinction between 
the man who builds dams and the man who 
designs turbines ; yet these men are called, 
alike, engineers. 

The book under review, bearing the title 
it does, is thus addressed to a large and 
rather amorphous aggregation of individuals. 
While one would agree that mathematics is 
perhaps the only tongue in which all these 
individuals possess (or should possess) some 
fluency, one wonders whether a text of a 
little over 500 pages on applied mathematics 
can carry such a comprehensive title ; 
especially when the not excessively special 
interests of many scientists and engineers 
must fail to be considered at all. Statistics, 
to name but one example, is becoming 
increasingly important to technical people, 
but the application of this branch of mathe- 
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matics finds no mention in the present work. 
This implies no adverse criticism of the treat- 
ment actually given. As the author explains in 
his preface, he has been guided by syllabuses 
for London B.Sc. examinations, and for the 
purposes he states in his preface the text 
appears to be adequate. He deals with the 
statics and dynamics of rigid and elastic 
bodies, and with fluid mechanics. He does 
not cling to the well-trodden paths, intro- 
ducing servo-mechanisms, for instance, in a 
chapter on the oscillation of particles. More 
modestly titled, the work would be quite 
acceptable, but named so ambitiously, and 
clothed in a discordantly coloured jacket, the 
book tends, before being opened, to induce a 
lifting of eyebrows and a lowering of eyelids. 
The contents deserve better, for though the 
text is marred by some printing errors, it 
should be helpful to a number of students. 
There are more than a thousand worked 
exercises. 


Nuclear Power Year Book, 1958-59. Edited 
by WILLIAM Davipson, M.Sc. (Eng), D.I.C. 
Rowse Muir Publications, Ltd., 3, Percy 
Street, London, W.1. Price £2 12s. 

THE second edition of the Nuclear Power 
Year Book is in substantially the same form 
as the first, and this in itself is evidence that 
the original design was a good one. As in last 
year’s issue, the book is divided into eight 
sections. The review articles that make up 
the first section of the present edition are 
all new, and the remaining sections have been 
revised and expanded. Section 2, which 
provides information on international and 
national authorities throughout the world, 
has particularly benefited from this revision, 
while the continued vigour of British 
endeavour is brought out by the size and 
content of the last four sections of the book. 
These comprise a buyers’ guide, ‘* who’s 
who,” list of company addresses, and a list 
of trade names. The two remaining sections 
are devoted to isotopes and technical matters. 
The tables of isotopes have been rewritten and 
now deal with nearly 1400 nuclides. Data on 
aluminium, beryllium, magnesium, niobium, 
sodium and sodium-potassium alloys, steels, 
vanadium and zirconium have been added, 
as well as tables and curves giving the vis- 
cosity, specific heat, thermal conductivity 
and density of ordinary water and some data 
on heavy water. 

While we would agree with Sir Christopher 
Hinton when he writes in his foreword that 
this year book will help in the wise deploy- 
ment of effort, we also look forward to the 
day when the final sections of this volume 
can be expanded to include at least some of 
the people and products of other countries : 
for not only would the usefulness of these 
sections then be much enhanced, but the 
forward position of British enterprise in 
nuclear engineering would be so much the 
better demonstrated. 


Books Received 


The Multiform Manual. By T. Hanson. Wickman, 
Ltd., Post Office Box No. 44, Banner Lane, Tile Hill, 
Coventry. Price 75s. 

Engineering Thermodynamics. By D. B. Spaldin 
and E. H. Cole. Edward Arnold (Publishers), Ltd 
41, Maddox Street, London, W.1. Price 28s. 


Electricity Undertakings of the World: The Red 
Book, 1958/59. Benn Brothers, Ltd., Bouverie Houss, 
154, Fleet Street, London, E.C.4. Price 30s. 

Physical Basis for Electrical Engineering. B 
Thomas L. Martin, Jnr. Mecuiiins sud Ca Ltd, 
St. Martin’s Street, London, W.C.2. Price 30s. 

B.B.C. Television—A British Engineering Achieve- 
ment. B.B.C. Publications, British Sache. 35, 
Marylebone High Street, London, W.1. Price 2s. 6d. 














SO 


Heat Treatment Plant for 
Crankshafts 


which has 


A continuous heat-treatment 


put into operation in the crankshaft processing department 
of the Scottish Stamping and Engineering Company, Ltd., 
at Ayr, is designed for a throughput of 750 crankshafts a day. 
In this installation the crankshafts, slung from overhead 
brackets, are carried through a hardening furnace to the 
quenching bath station, shown on the right, where they are 


traversed across to a tempering furnace line. 


HE capacity of the heat-treatment depart- 
ment at the Ayr works of the Scottish 
Stamping and Engineering Company, Ltd., 
has been increased, and the section integrated 
with a new crankshaft processing department, 
by the introduction of a continuous harden- 
ing and tempering furnace installation. 
This town-gas-fired furnace installation has 
been designed and built by the Incandescent 
Heat Company, Ltd., of Smethwick, to 
accommodate a wide range of crankshaft 
sizes: it has a throughput of up to 750 
crankshafts a day. The hardening and the 
tempering furnaces are arranged side by side, 
with the quench at one end of the installation. 
The inside dimensions of the hardening fur- 
nace are 43ft long by 2ft 6in wide by 6ft high; 
it is fired by a low-pressure, multiple-burner 
system, giving direct under and over firing 
and longitudinal three-zone control. The 
heating gases are projected from the burner 
openings into the furnace chamber for circula- 
tion around the load, giving even distribution 
and heating by direct firing and radiation. 
The 57ft long tempering furnace is divided 
into four zones; the first two zones are 
indirectly fired with a multiple-burner system, 
the second and third zones being fired by 





installation 


THE ENGINEER 


been 


separate gas recirculating heater units with a 
single burner and high-velocity recirculating 
fans. For the tempering treatment, when 
radiation effects are negligible, the burner 
system provides turbulent convection cur- 
rents, evenly distributed for precision treat- 
ment and accuracy of control. Each zone 
in the two furnaces constitutes a separate 
firing system for the appropriate length, with 
independent gas supply, gas governor, back- 
pressure valve, and combustion air blowing 
fan with automatic temperature control. 
Waste gas extraction is by auxiliary and main 
exhaust outlets, positioned and graduated in 
conjunction with the chimney flue control 
dampers to equalise furnace pressure 
conditions. 

As can be seen from the accompanying 
illustrations, the furnace installation is some- 
what unconventional in that the crankshafts 
are slung from an overhead equipment and 
carried through the zones in a vertical posi- 
tion, as distinct from the more usual method 
of being carried on a moving hearth. It is 
claimed that this method of vertical suspen- 
sion provides excellent conditions for heating 
and soaking, entirely eliminating “ hearth ” 
effect which can be experienced in static and 





Hardened and quenched shafts being loaded into the tempering furnace 
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horizontal conveyor furnaces. Maximum effi- 
ciency is obtained in quenching as the shafts 
in the tank hang freely, completely separate 
from each other, and by this method of 
vertical heating and quenching heat-treat- 
ment distortion is stated to be greatly reduced. 
Temperature variation in the independently 
controlled firing zones gives an accuracy of 
plus or minus 5 deg. Cent. in the hardening 
furnace heating and soaking zones and heat- 
ing zone of the tempering furnace, the final 








Hanger assemblies loaded with crankshafts ready for 
pushing into the hardening furnace 


soaking zones with recirculating atmosphere 
giving a working accuracy of plus or minus 
2 deg. Cent. 

The crankshaft forgings are suspended from 
heat-resisting alloy adaptor support brackets 
attached through tee-bars to overhead 
bogie carriages, which run on rails above the 
furnaces. The brackets are designed to take 
a range of varying diameter crankshaft end 
flanges and the support bars pass through a 
continuous slot in the roofs of the furnaces. 
This slot is sealed by sand seals, scraper 
plates being fitted to the sides of the bogies. 
Each bogie has four hanger bars for the 
carriage of eight crankshafts which constitute 
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a unit load for the heat-treatment cycle and 
quench. 

A traversing manipulator is situated at 
each end of the furnace line, and at the out- 
going end of the hardening furnace facilities 
are provided for quenching in either oil or 
water. In addition to the normal circulating 
pumps for cooling, each tank contains a 
series of high-pressure jets through which the 
quenching medium, straight from the coolers, 
is directed immediately on to individual 
forgings, thereby obtaining efficient agita- 
tion around the load of immersed crankshafts. 
An automatic quench timer is set for the 
forgings to be raised from the quench with a 
given degree of residual heat to allow for 
partial stress relief prior to tempering. 

The normal sequence of operations with 
this installation starts with a bogie load of 
crankshafts being extracted by the manipu- 
lator from the discharge end of the hardening 
furnace, as shown in one of the accompanying 
illustrations. This load is lowered rapidly 
into the appropriate quench tank for the 
preset time. During this operation a load 
of forgings is charged into the other end of 
the hardening furnace. The charging manipu- 
lator is then traversed across to the discharge 
end of the tempering furnace and extracts the 
leading bogie load of shafts. This bogie is 
traversed across to an overhead turntable, 
where the heat-treated shafts are unloaded 
and a fresh group slung on the brackets. 
The manipulator is then used to reposition 
the reloaded bogie at the starting line leading 
to the hardening furnace. During the bogie 
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unloading and reloading period the quenching 
operation at the opposite end of the furnaces 
is completed. The load of quenched shafts 
is traversed by the manipulator to the 
entrance line to the tempering furnace, where 
it remains for a draining period covering two 
operating cycles to prevent carry over of 
excess quenching media into the charging end 
of the tempering furnace. As the bogie 
enters this draining section a previously 
quenched load is fed into the preheating zone 
of the tempering furnace. 

When the crankshafts leave the heat-treat- 
ment section they are taken by a monorail 
conveyor to a hot straightening bay. After 
any necessary straightening the shafts pass 
on to a travelling monorail cooling bank, 
the speed of which can be adjusted to suit the 
rate of cooling. At the end of this bank the cold 
crankshafts pass through a hardness inspec- 
tion bay and on to a shot blasting section. 
They then pass through a surface inspection 
section, where any shafts showing surface 
defects or flaws are sidetracked through a 
fettling operation and subsequently back 
through surface inspection. Once cleared on 
surface inspection the crankshafts are carried 
again by monorail to a final bay, which 
contains fixtures for dimensional checking 


and: machines for centring and facing ends if 


required. We are informed that the crank- 
shafts heat-treated in this new plant have 
better physical properties, more uniform 
hardness values and better machining charac- 
teristics than those hitherto treated by batch 
methods in the factory. 


Motor Cycle Engineering 


The thirty-second International Cycle and Motor Cycle Show at Earls Court was 


opened last Saturday by the Minister of 
Exhibitors are less severely restricted than at the 


continues until to-morrow. 


Transport and Civil Aviation: it 


Motor Show, and some of the most interesting exhibits are machines that are 
not offered for sale. 


HE exhibition of the British Cycle and 

Motor Cycle Industries Association, Ltd., 
a biennial event, does not on this occasion 
bring any new classes of product within 
reach of the customer. The exceptions to this 
are British-made motor cycles with weather 
protection for the rider, as exemplified by the 
Ariel ‘* Leader” (see page 144, July 25, 
1958) and a pedal cycle with mudwings, 
handlebar screen, and splash guards of 





Fig. 1—A ‘ Black Prince,’’ one of the enclosed 


models 
**D” series. The grid and fenders to carry panniers were not standard 
fittings 


“* Fibreglass,” known as a “* Scoo-Ped.” As 
at the 1956 show, the only all-enclosed 
motor cycle is the “* Maicomobil,” a 197 c.c. 
two-stroke. It may be hypothesised that the 
reason why cowlings to give low drag as well 
as weather protection for the rider are not 
available from the native manufacturers- 

although the Avon “ Streamliner ” body for 
addition to many of the higher performance 
models is shown by Mitchenall Brothers, 


in the Vincent 
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Ltd., of Durrington—is because the F.I.M. 
regulations for racing virtually demand the 
* dolphin ” fairing, and all development and 
experiment have been concentrated on this 
class. As was announced some time ago, 
both Velocette and Royal Enfield models 
with such equipment are available. 

A development which, since several 
examples have appeared, should be recorded, 
is the use of very large rear mudguards fitted 
outside rather than inside the supporting 
structure, and thus rendering it far easier to 
clean the outside of the machine: such a 
provision is to be seen on the new 250 c.c. 
Norton parallel twin. However, these tails 
are kept quite narrow and do not add to the 
carrying capacity of the machine, presumably 
to prevent the machine looking tail heavy. 
On the “LE” Velocette and the Ariel 
** Leader’ side panniers are fitted, and on 
the ‘* Maicomobil”’ there is both enclosed 
space and a spare wheel stowage on the tail, 
showing that the installation of protective 
panelling can have substantial secondary 
advantages. 

An unexpected and interesting exhibit is 
a pioneer effort by a British manufacturer in 
this direction, a Vincent “* Black Knight” 
such as was shown in 1954 and, in common 
with all other Vincent motor cycles, has now 
been discontinued. This example is exhi- 
bited by the Vincent H.R.D. Owners’ Club, 
and is illustrated here: the distinctive 
feature of the machine is that headlight and 
windscreen turn with the handlebars. 

Another exhibit of great technical interest 
is the 500 c.c. racing Guzzi. This machine 
is distinguished by a liquid-cooled V-8 
engine, which rotates in the fore-and-aft 
plane in the normal way. Our illustration 
shows the rear bank of cylinders, with the 
spark plugs in between the two camshaft 
housings, and beyond them the eight car- 
buretter chokes interlacing at right angles. 
Engine and gearbox are built as one unit and 
hung beneath the backbone frame. The 
radiator is low down in front of it, and cool- 
ing air enters the streamline shell through 
forward-facing apertures. 

As at the last show, the machine that 
triumphed in the year’s Moto-Cross cham- 
pionship is. exhibited, and again it is a 
500 c.c. overhead camshaft single. This 
year, however, it is a F.N. on the stand of 
Fabrique Nationale d’Armes de Guerre S.A.., 
and is surrounded by 49 c.c. mopeds. It 
serves as a reminder that for at least three 
decades it has been realised that the ultimate 





Fig. 2—The 500 c.c. racing machine in its most ambitious form : the Guzzi 
with a water-cooled V-8 engine. Notice the generous crankcase vent pipe, so 
characteristic of Italian practice 
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performance can only be wrung from a 
poppet-valve engine by overhead camshaft 
valve gear, and draws attention to the 
anomaly that German and Italian factories 
are exhibiting fully equipped motor cycles 
with such engines, while in this country they 
are shown only on racing machines. 

Another obtrusive difference between Con- 
tinental practice and that of Great Britain is. 
of course, in the status of the moped. In this 
country the motor-assisted pedal cycle is 
rendered highly unattractive by legislation, 
and so such machines are not to be seen on 
the stands of the motor cycle manufacturers. 


Because of the unfavourable legal status of 


such machines, the British examples would be 
expected to be of the least ambitious descrip- 
tion, and such a trend is exemplified by the 
recently introduced Raleigh moped, which is 
as nearly as could well be a bicycle with an 
engine added : in fact, by withdrawing a pin 
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Fig. 3—The ** Sunbeam *’ scooter has little in common 

with Sunbeam motor cycles : notice the assymmetry 

of the front suspension. Under the flaring front 
mudguard is stowed the tyre pump 


on the high speed gear of the countershaft 
assembly the engine can be completely dis- 
connected and the machine treated as a 
pedal cycle. This provision is necessary 
because there is no clutch, stopping and start- 
ing being achicved with the decompressor ; 
this construction virtually rules out the use 
of the machine as a motor cycle trainer. 
Many components, such as brakes, are 
common to Raleigh pedal cycles. The 
engine is unusual in having a deflector piston: 
it consists of a flat-topped piston with two 
recesses cut in the very deep top land oppo- 
site the two transfer ports. Our impression 
of a single demonstration vehicle was that 
the low-speed pulling expected of a two- 
stroke and mandatory in this application was 
not realised. A rather unusual feature of the 
machine is that rich mixture for initial start- 
ing is obtained by filling a capacity well, thus 
eliminating the need for any adjustment 
after the machine has been started. Mixture 
strength at starting is clearly less critical on 
an engine that can be motored more or less 
indefinitely than on one that can only be 
kicked over with a large effort. 

Another virtually unique feature of British 
motor cycle practice is the use of the parallel 
twin configuration on a four-stroke engine, 
and since this layout offers the nearest 
approach to a single-cylinder two-stroke, it 


THE ENGINEER 


is not surprising that it has now spread into 
the scooter specifications. It should be made 
clear, however, that the most conspicuous 
feature of the B.S.A. “Sunbeam” and 
Triumph “ Tigress”’ scooters, in both of 
which four-stroke 250 c.c. twin or two- 
stroke 175 c.c. single engines are alternatives, 
is that they reject absolutely motor cycle 
engineering practice, despite the fact that 
their sponsors are generally regarded as 
established motor cycle manufacturers 
(although at the previous show B.S.A. 
attracted a certain amount of attention with 
a scooter called the “* Beeza,” which did 
employ motor cycle techniques). This 
divergence is obvious in the most basic 
features of the design, which does not use 
hemispherical combustion chambers (one 
detail in common with the previous overhead 
camshaft Sunbeam), has an engine speed 
clutch, and loads the sliding members of the 
telescopic front suspension in bending under 
all conditions. Distinctly unusual is the 
method of attaching the cowlings : the edges 
are turned outward to form a flange, and two 
flanges joined by bolts and (not captive) nuts. 
The most consistent departure from preceding 
models is in the rider’s controls: the kick 
starter works in the opposite direction (clock- 
wise, viewed from starboard), and the gear 
shift works backwards and forwards, instead 


of up and down, calling for movement of 


the whole foot instead of just the toe. The 
** neutral ” finder moves the selector upwards 
out of whatever gear is engaged, so that it 
finds neutral perfectly from first only and 
not at all from fourth gear. There is a 
curious cover over the handlebars which, as 
our illustration shows, does not protect the 
hands, but does obscure the speedometer. 

These scooters are, we believe, unique in 
that they employ a separate starter and 
generator. The additional weight and main- 
tenance load is presumably dictated by the 
characteristics of the twin-cylinder engine, 
which has a higher piston ring drag and the 
large energy consumption of valves with 
return springs. The starter drives through 
a manually engaged gear train with a large 
reduction ratio. No starter is available on 
the two-stroke engine, probably to avoid 
burdening the service organisation with the 
products of another source of electrical equip- 
ment. (Self-starter models have 12V Lucas 
generators, others 6V alternators, Wico-Pacy 
on the single and Lucas on the twin.) 

These vehicles also have unusual starting 
techniques. Zenith carburetters are used, 
and are reached by lifting the saddle. Rich 
mixture is selected by pushing down a plunger 
on top of the carburetter, and the slide lifts 
again as the throttle is opened : assuming 
that the engine is not lost after the initial 
start, it is therefore not necessary to touch 
the mixture control more than once. 

Among the accessories and components, 
there is displayed by G.B. Cycle Com- 
ponents, Ltd., a hydraulic braking system : 
this is straightforward in construction, 
although, interestingly enough, it uses nylon 
tubing, and the most important feature to 
note is the excellent example it sets in main- 
taining complete independence between front 
and rear hydraulic systems. This system is 
applicable to other controls, such as throttles, 
and it is probable that its most important 
application on motor cycles will be to clutch 
controls, the frequent operation of which 
renders low mechanical efficiency in the 
transmission onerous. 

An unusual and particularly interesting 
exhibit on the stand of Phillips Cycles, Ltd., 
is a machine to carry out the truing of wheels, 
an operation which hitherto has demanded 
more labour than any other in the assembly 
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of a bicycle. The wheel is built up by hand 
to the stage of starting all the nipples on the 
spokes, and is then located on the machine. 
Up to forty motor-driven spanners then rise 
up and move out to engage the square inner 
ends of the nipples, while an electromagnetic 
pick-up comes down to nearly rim height 
and rotates around the rim. The spanners 
are then driven in the “ tighten” direction, 
but under the command of an electronic 
control system individual motors are cut out 
$O as tO minimise errors of truth in the wheel. 
In the drive to each spanner there is a torque- 
meter, and movement continues until the 





Fig. 4—Cycle wheels with up to forty spokes can be 

trued within one minute on this machine. The rotating 

scanner detects run-out and stops the appropriate 
spanners to minimise errors 


total of all torques reaches a desired value. 
The spanners then move inwards, rotate 
until an axial slot in the socket is uppermost, 
and drop clear of the spokes. The truing 
time is about one minute, and the truth is, 
we are advised, within 0-00lin. The plant 
was developed in conjunction with Tube 
Investments Technological Centre. 


British Standards Institution 


4/l British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


ACID-RESISTING SILICON IRON PIPES AND 
PIPE FITTINGS 


No. 1333 : 1958. Price 6s. This revised publica- 
tion deals with three types of pipes and pipe fittings 
cone ended, spigot and socket, and plain ended—in a 
size range of lin to 12in nominal bore. The new 
edition includes requirements for loose coupling 
flanges and requirements for the 24in (64mm) and 
Sin (127mm) sizes given in the first edition have been 
omitted 

The specification contains clauses on material, 
workmanship, finish, testing and marking and (for 
the flanges) drilling and bolts and nuts. Each of 
eight tables of standard dimensions is presented in 
association with a “ keyed" diagram. An appendix 
lists the information which a purchaser should provide 
when submitting an inquiry or order ; another con- 
tains a recommended method for coupling plain pipes. 

DIMENSIONS FOR WORM GEAR UNITS 

No. 3027: 1958. Price 3s. This publication 
specifies the principal external and mounting dimen- 
sions for worm gear units of 4in, 6in and 8in centre 
distances. Its requirements are similar to those 
already worked to by@he gear manufacturing industry. 

One of its two appendices lists preferred nominal 
gear ratios ; and the second draws attention to the 
information which should be included in an order. 
An information plate on each unit is required to 
bear the “ B.S. number ”’ in association with the size 
designation shown in the standard, and particulars of 
the gear ratios. 
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5 = so that coal supplies offered no difficulty 
fi ‘ — ee - and nearby is the Newport-Risca road from 
oo i ET eo re : oes a which it was necessary to cut a new access 
8. oe" ers 2 ae road. Waste tipped from the existing rail 
a Ss = track formed embankments which now 

, carry the storage and tippler sidings while 

spoil from the roadway cutting was used to 
raise the level of the site by 4-5ft to a height 
of 3-5ft above the flood level of the river 
Examination of the ground indicated that it 
consisted of 20ft in depth of alluvial deposits 
with boulders and cobbles above rock marl; 
thus since conventional piling would have 
been difficult, piles cast in situ, were sunk 
using Benoto machines. Each of the 149 
piles is of Im diameter and of 65ft average 
length and capable of sustaining a load of 
300 tons. The main buildings are 226ft long 
by 360ft from the outer turbine house wall to 
the chimney and 140ft high and are steel 
framed and clad with brick to a height of 
36ft. Above this the cladding consists of fluted 
aluminium sheeting on the outside and gal- 
vanised sheet steel on the inside with an 
insulated filling. Reinforced concrete cast 
in sita was used for the boiler house roof 
and pressed steel sheets coated with bitumen 
for the turbine house roof. Except for the 
basements of the circulating water pump 
house, the tippler, and coal crusher, very 
R P S i little excavation was required. Five rein- 
ogerstone OwWer tation forced Benoto piles were cast in the found- 


ations of the wall between the pump 


ES a ee ae aS Close to the site is the main railway line, 
z bel < 








Increasing industrial load in South Wales indicated that additional generating house and the turbine house and sixteen 
plant was required at the eastern end of the 66kV network. A 92-acre site at piles carry the 350ft high reinforced concrete 
dain err hich a 120MW station has been built for the South chimney which has a base diameter of 20ft 

og rstone was acquired on which a 120) station has been built for the South and an exit diameter of 140 Yin: 
Wales Division of the Central Electricity Generating Board and was There is storage for 240 wagons in the 
officially opened on October 30. The station is equipped with two 60M W turbo- Day se coal, pe fom ca by = 
j , ; S re -d at a rate oO tons per day. 

. tS § . . ste rs —_ P 00 leg. Fah. 1S require a 

alternator sets supplic d with steam at 900 lb per square inch and 900 deg Two side tipplers which are completely dust- 
from two boilers each having a steaming capacity of 550,000 /b per hour. proof (the dust being trapped and returned 


to the tippler hopper) are mounted in a 

URING the war additional generating necessary at the eastern end of the 66kV_ single house and each can handle twelve 
plant was installed in South Wales to network and a site at Rogerstone near 244tons capacity wagons per hour. The 
meet increased demands for power, demands Newport was selected and Ministerial coal handling system has a capacity of 250 
which have continued to increase since the consent obtained for the construction of a tons per hour and the coal is carried by single 
war due to expanding industries. To meet new 120MW station. The 92-acre site was 30in conveyors to the screening and crushing 
power requirements No. 3 and No. 4_ originally low lying mixed farming land in _ plant where it is reduced to the size of a lin 
machines were installed at Llynfi and new _ the valley of the River Ebbw and along its cube. A radial conveyor stocks out the 
stations were built at Uskmouth and Car- east bank. Our first illustration gives a _ coal which is reclaimed by being bulldozed 
marthen Bay. However, the industrial load- general view of the station which was opened into underground hoppers and is_ then 
ing indicated that additional plant was _ by Sir Christopher Hinton on October 30. carried by conveyor belt to the bunkers. 





Turbine room with two 60MW turbo-alternators 


Firing aisle in boiler house 
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Steam is raised at 950 1b per square inch 
and 925 deg. Fah by two single drum radiant 
furnace boilers each having a capacity of 
550,000 Ib per hour and operating under 
forced and induced draught. The firing 
aisle is illustrated on page 811. The forced 
draught fans, of which there are two per 
boiler, are rated at 83,000 cubic feet per 
minute, the corresponding rating of each of 
the two induced draught fans being 119,000 
cubic feet per minute. The furnace volume 
is 62,000 cubic feet and its radiant heating 
surface amounts to 10,060 square feet and 
the primary superheater having, one hori- 
zontal and one pendant section, has 19,570 
square feet of surface while the pendant 
multi-loop secondary superheater has a 
surface of 7850 square feet. Interposed 
between the superheaters is a spray pattern 
attemperator which automatically maintains 
the final steam temperature at 925 deg. Fah. 
Che multi-loop pattern economiser has a heat- 
ing surface of 26,000 square feet and each 
boiler has two Ljungstrom vertical spindle, 
rotary air heaters each of 74,500 square 
feet heating surface. Coal for the boilers 
is held in four bunkers, two per boiler, each 
of 300 tons capacity and supplied from the 
70,000 tons capacity coal store. Associated 
with each boiler are four vertical pressurised 
ball mills and four primary air fans, each 
rated at 17,500 cubic feet per minute. Any 
three of the mills and associated fans will 
maintain full load. The pulverised fuel is 
fed to sixteen downdraught burners located 
in sets of eight at the top of the burner 
arches on either side of the boiler, and 
initial firing is by eight, electrically ignited, 
automatic oil burners located four per side 
in the side walls below the pulverised fuel 
burners. Coal is received from several 
sources, the ash content being as high as 
30 per cent with the average at about 25 per 
cent, and the average calorific value being 
11,000 B.Th.U. On acceptance tests the 
boiler efficiency was returned at 91 per cent, 
and after nine months without cleaning the 
efficiency was about 89 per cent. 

Before entering the chimney the waste 
gases pass through electrostatic precipitators, 
two per boiler, and these have proved 99-5 
per cent efficient when coal having an ash 
content of 20 per cent was being burnt. 
Dust from the precipitators falls into a 
buffer tank, to which dust from the chimney 
and economiser hoppers is blown through 
pipes. A Fuller Kenyon dust pump with an 
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66kV outdoor switching station, showing busbars and isolators, circuit breakers and line isolators 


associated buffer tank and compressed air 
plant is installed for each boiler. Boiler ash 
is removed by high pressure water jet, and 
the ash reclaimed from settling chambers. 
Both ash and dust are transported to the 
disposal area by dumpers and it is of interest 
to note that grass has been grown on an 


experimental area sprayed with nitrate of 


chalk so that the dump area can be eventually 
turned into a cultivated area. 

Make-up feed water is obtained by treating 
town’s water in a demineralisation plant 
which is arranged with units in parallel and 
has a capacity of 5000 gallons per hour. The 
raw water is treated in a hydrogen exchange 
unit, where the dissolved salts are converted 
into acids and then passed through a degasser 
tower where carbon dioxide is removed with 
air. Treatment in a mixed bed demineralisa- 
tion plant follows and the dissolved acids 
and any silica in the water are removed to 
provide water having dissolved solids not 
exceeding 0-5 p.p.m. Each unit will treat 
64,000 gallons of water between regenerations. 
The feed heating and condensing system, 
which raises the feed water to 385 deg. Fah., 





Power station sound-proofed and air conditioned control room 


consists of two shell, three pass condensers, 
two h.p., two lp. and one I.p. deaerator, 
and two horizontal, two-stage, electrically- 
driven extraction pumps having a normal 
duty discharge head of 175ft. Three 
650,000 Ib per hour motor-driven feed water 
pumps are installed and can deliver against a 
pressure of 1150 Ib per square inch. 

Steam is delivered through 0-5 per cent 
chrome-molybdenum steel piping at 900 Ib 
per square inch and 900 deg. Fah. to the two 
60MW, 3000 r.p.m., turbo-alternators of 
three cylinder tandem compound multi-stage 
reaction design, illustrated on page 811. 
The h.p. cylinder has nineteen stages, the 
i.p. cylinder nineteen, and the I.p. cylinder 
six stages, and the steam is exhausted from 
the double flow I|.p. turbine into twin three- 
pass condensers which maintain 28-7in of 
vacuum. An initial vacuum of 20in is raised 
in the condensers in five minutes by means 
of a single-stage air ejector using steam at 
400 Ib per square inch, while the operating 
vacuum is maintained by either of two 
three-stage air ejectors using steam at full 
pressure. 

The alternator is totally enclosed and 
directly cooled with hydrogen at a pressure 
of 15 lb per square inch gauge and circulated 
by shaft fans. The alternator exciter is 
driven at 1000 r.p.m. through gearing from 
the main shaft and the terminal voltage is 
11-8kV, the full load current being 3670A 
at 0-8 power factor. Copper busbars, in 
an aluminium duct pressurised with warm 
air, link the alternator terminals to the 
75,000kVA generator transformer’ which 
steps up the output voltage to 66kV. 

The design full load heat consumption is 
9211-4 B.Th.U.s per kilowatt-hour and the 
steam consumption 8-435 Ib per kilowatt- 
hour. 

The hydrogen cooling the alternator is 
in turn cooled by distilled water in four 
coolers situated in the stator casing and the 
distilled water is cooled in external coolers 
using circulating water. 

To condense the exhaust steam from the 
turbines requires about 4,000,000 gallons of 
cooling water and to fulfil this requirement, 
since the minimum flow of the River Ebbw 
is insufficient, two 2,250,000 gallons per 
hour cooling towers have been built. These 
have a height of 286ft above sill level, where 
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the diameter is 192ft, a throat diameter of 
100ft and a diameter at the top of 116ft. 
The depth of the pond below sill level is 
6ft and two 20,000 gallons-per-minute pumps, 
per machine, having a normal capacity head 
of 65ft, draw water from the ponds through 
54in diameter pipes and discharge into the 
condenser inlet main through hydraulically- 
operated non-return valves. Water is tapped 
off to supply the oil coolers, distilled water 
coolers and seal oil cooler on each machine. 
Make-up cooling water is drawn from the 
River Ebbw by three 1240 gallons per minute 
pumps, one of which is a stand-by, installed 
in a house on the river bank. These pumps 
are controlled by pH meter equipment which 
_cuts out the pumps when the pH of the river 
is below 6-5. The river water is not suitable 
for immediate use and is passed into six 
clarifier tanks after being injected with a 
mixture of ferrous sulphate and lime solutions 
to promote flocculation, the resulting sludge 
being removed from the bottom of the tanks. 
The make-up cooling water is generally 
maintained at a pH value of 8-5. 

In the centre of the station building and 
located on the operating floor is the control 
room which is completely sound-proofed 
with insulated cavity walls, double-glazed 
windows and revolving doors, and is also 
equipped with an air conditioning plant. 
In this room, part of which is illustrated 
opposite, are the combined unit control 


Seventy-Five Years of 
Dynamos and Motors 


To mark the completion of three-quarters of a century as 
manufacturers of rotating electrical machines and apparatus, 
Laurence Scott and Electromotors, Ltd., has set up a 
permanent exhibition of its products at the Salhouse Road 
Among the products in which the 
company has specialised are variable-speed a.c. commutator 
motors, high-torque, low-current, squirrel-cage motors, crane 
and winch control systems and alternators with very close 
Below we outline some of the stages in the 
company’s history and refer briefly to some of the equip- 
ments demonstrated in the exhibition. 


branch works, Norwich. 


regulation. 


EVENTY-FIVE years ago William Hardy 

Scott built his first dynamo in the City 
of Norwich. Last month the company 
which he founded in 1883 opened a perman- 
ent exhibition of its modern variable speed 
electrical drives at its Salhouse Road Branch. 
This exhibition demonstrates some of the 
company’s contributions to the precise 
control of rotating electrical machinery and 
one cannot study these exhibits without 
speculating about the growth and progress of 
the company over three-quarters of a cen- 
tury. A short history of the firm is given in 
a booklet, Scott Built a Dynamo, published 
by Laurence Scott and Electromotors, Ltd. 
Amongst other things it provides an inter- 
esting insight into the origins of the company 
and the way it has developed. 

It is recalled, for example, that William 
Scott was working in Norwich for his 
employers, the Hammond Electric Light 
Company, in 1883. He was, in fact, fitting a 
new lighting system in Colman’s works, but 
he was very dissatisfied with the construction 
and reliability of the machines he was insta]- 
ling. This critical attitude towards the 
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panels for the boilers and turbines, while the 
loading and logging desks in the centre of 
the room control all the electrical synchro- 
nising and loading of the turbo-alternators 
and the switching of the 66kV_ circuit 
breakers. There is a central alarm panel 
covering all sections of the plant. However, 
running up and shutting down of the turbines 
is carried out from the turbine floor. 

The 3300V supplies from the 66,000V 
substation are provided by two 7500kVA, 
66 3-3kV transformers, which are oil cooled 
by natural circulation, have off-load tap 
changing with a total range of +-5 per cent in 
steps of 2:5 per cent. Each feeds one 3-3kV 
station board, which consists of air-break, 
truck-pattern switchgear of ISOMVA rating, 
controlling all large motors. The trucks 
are located in cubicles having front doors 
and each switch is provided with integral 
earthing switches and isolation can be 
achieved by the withdrawal of plug contacts 
without the circuit breaker truck having to 
be withdrawn. The 415V auxiliary supplies 
are obtained via two 1500kVA, 3-3kV/415V 
transformers, which are connected on the 
high-voltage side, one to each station board, 
and feed a 415V station auxiliary board. 
This is arranged in two sections with a 
paralleling section switch which is interlocked 
so that it cannot be closed if both the infeed- 
ing transformer 415V switches are closed. 
The outdoor 66kV switching station, illus- 
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trated opposite, has nine outgoing lines, two 
of which feed into the 132kV substation at 
Llantarnam and one the Upper Boat power 
station 66kV system, while the remainder are 
Area Board distribution circuits. The station, 
which is of double-busbar, outdoor pattern, 
carried on reinforced concrete structures, 
has fourteen ISOOMVA bulk oil circuit 
breakers installed with provision for the 
addition, if required, of a further two circuit 
breakers. 
PRINCIPAL CONTRACTORS 


Consulting civil engineers, Sir Bruce White, Wolfe, Barry and 
Partners ; executive architect, Sir Percy Thomas; consulting 
plant engineers, Kennedy and Donkin ; foundations and super- 
Structure, Sir Robert McAlpine and Sons (South Wales). Ltd. ; 
site investigation, George Wimpey and Co., Ltd.: piling, A 
Waddington and Son, Ltd.; main steelwork, Braithwaite and 
Co. Structural, Ltd.; cooling towers, Film Cooling Towers 
(1925), Ltd.; chimney, J. L. Kier and Co., Ltd.; water tanks, 
Robert Watson and Co., Ltd.; cranes, The Wharton Crane and 
Hoist Company, Ltd., Herbert Morris, Ltd.; turbo-alternator 
plant, C. A. Parsons and Co., Ltd.; boilers, fuel equipment, ash 
and dust plant, Babcock and Wilcox, Ltd.; air heaters, James 
Howden and Co., Ltd.; draught fans, Davidson and Co., 
Ltd.; coal handling plant, precipitators, Simon-Carves, Ltd.; 
boiler dampers, Automotive Products Company, Ltd.; auto- 
matic boiler control system, Electroflo Meters Company, Ltd. ; 
high-pressure steam and feed vaives, Dewrance and Co., Ltd.: 
feed pumps, Sulzer Brothers (London), Ltd.; feed water make-up 
plant, Permutit, Ltd.; circulating water plant, Mather and Platt, 
Ltd.; circulating water make-up plant, Candy Filter Company, 
Ltd.; auxiliary pumps, Gwynnes Pumps, Ltd. ; chlorination plant, 
Wallace and Tiernan, Ltd.; wagon tipplers, Strachan and 
Henshaw, Ltd.; electric motors, Lancashire Dynamo and 
Crypto, Ltd., Mather and Platt, Lta., English Electric Company, 
Ltd., and Metropolitan-Vickers Electrical Company, Ltd.; 
circulating water valves, J. Blakeborough and Sons, Ltd.; 66kV, 
3-3kV, 415V switchgear, control panels, English Electric Com- 
pany, Ltd.; 415V contactor switchgear, Watford Manufacturing 
and Electric Company, Ltd.; generator transformers, C. A 
Parsons and Co., Lid.; station transformers, British Thomson- 


Houston Company, Ltd.; station auxiliary transformer, South 


Wales Switchgear, Ltd.; metering, Ferranti, Ltd.; 66kV overhead 
lines, J. L. Eve Construction Company, Ltd.; 66kV cable, Pirelli 
General Cable Works, Ltd 





lighting plant provides the key to his career 
and the policy of the firm he established with 
the encouragement and financial help of 
Colman. In partnership with a Mr. Paris he 
set up in business making dynamos in rented 
premises in Norwich. Soundness of con- 
struction and reliability were his aims ; for 
example, all armatures were slotted and care- 
fully wound and insulated and special care 
was given to lubrication of bearings. Our 
first illustration shows Paris and Scott's 
dynamo of 1883. 

Five years later another engineer, Mr. 
Reginald Laurence joined the firm as a 
partner. Shortly afterwards Paris left and 
the business took the title Laurence Scott 
and Co. By 1896 the original premises 
had become too small for the firm’s business 
and new works were built at Hardy Road. 
To broaden the local market for electric 
motors Scott started electricity supply under- 
takings in Norwich and Ipswich and he 
initiated reduced tariffs for “* off-peak ” 
loads, for which he designed a two-rate 
meter controlled by pilot wires from the 
power station. As these activities grew, 





however, it soon became necessary to con- 
centrate on manufacture ; the installation 
side of the business was sold to Mr. G. N. C. 
Mann, the founder of what is now Mann 
Fgerton and Co., of Norwich. 

While there was a growing demand for 
motors Scott’s factory was also very busy 
building generators for central stations. 
By about 1898 the company was in a position 
to make all the equipment for electricity 
supply undertakings from the generating 
plant to the distribution mains. 

Some of these mains were of bare cop- 
per strip laid in stoneware ducts. It was 
recorded in THE ENGINEER in 1896 that “ In 
Norwich there are nearly seven miles of 
conduits with bare copper mains in them 
and there has been only one explosion ”— 
and that, incidentally, was attributed to a 
leak from a gas pipe ! 

By the end of the century the firm had a 
footing in marine engineering, with a com- 
bined engine and generator set called the 
‘** Norwich Shiplighter.”’ Initially these sets 
were made wholly in Norwich, but later, in 
association with Reavell and Co., Scott 
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developed a special marine engine. At 
about this time electric motors began to be 
used more widely. A catalogue of 1901 sets 
out the attributes of “* Norwich” four-pole 
electric motors having ** former-wound arma- 
tures, high-permeability steel magnet cores 
and frames that can be supplied either (1) 
well ventilated, (2) with gauze grids or (3) 
totally enclosed.” All parts of these motors 
were “‘ made to jigs and interchangeable.” 
Having come to the notice of the Admiralty 
the company was soon engaged in making 
motors and control gear for ammunition 
hoists, windlasses and turret-turning gear on 
the immediate predecessors of the * Dread- 
nought.” 

After the war the interest in motor ships 
brought new marine electrical business and 
in the 1920s the company installed about 
4000 h.p. of motors in the “ Empress of 
Britain.” 

In 1923 Reginald Laurence died and four 
years later the company was amalgamated 
with Electromotors, Ltd., of Manchester. 
To keep in step with the gradual changeover 
from d.c. to a.c. supply the company (which 
was known, for short, as L.S.E.) was re- 
organised for the quantity production of 
standard a.c. motors. L.S.E. pioneered the 
development of welded steel frames for 
motors and adopted this form of construc- 
tion. In 1935 the firm suffered another 

rsonal loss with the death of W. H. Scott. 

Generally L.S.E. policy was for the smaller 
machines to be highly standardised and 
made in the Manchester factory while the 
Norwich works concentrated on the larger 
machines and “ specials.”” For example, in 
1939 the company began to develop the N-S 
variable-speed a.c. commutator motor, which 
provided stepless speed variation, with 
manual or automatic control and without 
movement of brushgear. Another pre-war 
innovation was the company’s “ Trislot ” 
high-torque, low-current, squirrel-cage motor 
which was designed to supersede the more 
expensive slipring motor for many applica- 
tions. These products are the first of a long 
line of contemporary manifestations of the 
firm’s will to specialise. The N-S and 
“ Trislot ’’ motors are truly contemporary 
in that they, and their derivatives such as 
the *“*Speedmaster’’ frequency converter, 
are still technically and commercially com- 
petitive twenty years after the first of them 
was introduced. It is these products that 
form the framework of the exhibition which 
is briefly described below. 

While the company’s interests in motors 
and other rotating machinery leaned towards 
increasing specialisation, the Thorpe Road 
works began, after the war, to concentrate 
on a range of standardised a.c. and d.c. 
control gear instead of the “ tailor-made ”’ 
products which had constituted the majority 
of its work. Thorpe Road, however, con- 
tinued to meet the more specialised require- 
ments of control gear for the firm’s variable 
speed and multi-motor drives. 

The post-war expansion included the 
opening of a new instrument works for 
mechanisms and assemblies of the kind used 
in Services fire-control instruments. To allow 
for the building of larger motors than 
hitherto, new machine tools and a new 
impregnating plant were installed at the 
Gothic works. This year a new bay has been 
built and is being equipped for the manufac- 
ture of motors ranging from 2000 h.p. to 
9000 h.p. 


EXHIBITION OF L.S.E. Propucts 


The exhibition at Salhouse Road is 
designed to typify the wide variety of L.S.E. 
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equipment having special characteristics 
developed for industrial and marine applica- 
tions. Variable-speed a.c. and d.c. motors 
are prominent among the working exhibits, 
which include several variants of the N-S 
motor and Ward Leonard variable-speed 
motors with the associated speed-control 
systems. “ Trislot ’ high-torque, low-current 
squirrel-cage motors, crane and winch drives, 
and alternators with closely controlled regula- 
tion are also demonstrated. Some of the 
exhibits can be seen in the accompanying 
illustration. 

The N-S motor, it will be recalled, is a 
stator-fed, variable-speed a.c. motor, the 
speed of which can be adjusted smoothly 
over a wide range under all loading con- 
ditions, without brush movement. Three 
methods of direct speed control are exhibited. 
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when the value of the preset speed is changed. 
The error signal from the summing network, 
which is a measure of the difference between 
the desired and actual speed, is fed into a d.c. 
amplifier and thence to two opposing field 
windings of a d.c. servo-motor which turns 
the induction regulator of the N-S motor 
until the latter runs at the desired speed. A 
tachogenerator mechanically coupled to the 
servo-motor provides the velocity feed-back 
voltage which stabilises the system and 
eliminates any tendency to hunt. 

A special compensating network incor- 
porated in the equipment automatically 
compensates for the small speed changes 
which are normally caused by temperature 
and brush drop variation in the tacho- 
generator. This*provision enables the equip- 
ment to be run for long periods with a very 





A permanent exhibition of the products of Laurence, Scott and Electromotors, Ltd., has been set up at the 


company’s branch works, Salford Road, Norwich. Part of the exhibition is shown here. 


In the foreground 


are scale model working winches and a demonstration of the ‘‘ Revcon ’’ control system for crane hoist systems. 
On the right are demonstrations of variable speed industrial a.c. motors and automatic control gear 


The first is a hand-operated induction regu- 
lator ; pilot motor operation of the regulator 
is a frequently used alternative. The second 
is a joystick-operated regulator, which is an 
effective means of controlling small cranes 
and hoists, with inching control and rapid 
stopping by regeneration or “* plugging,” the 
speed being determined by the angular move- 
ment of the joystick from the central “* off * 
position. The third method is by a tapped 
transformer (instead of an induction regu- 
lator) giving four preset speeds, with a 
“ Variac’’ transformer for small speed 
variations. This system is often useful when 
rapid speed changes are required. It is 
applied to the driving motor (rated at 9/1 h.p. 
at 2250/250 r.p.m.) of a plate curving machine 
in the company’s Gothic works. 

One refinement of the basic arrangement 
is to apply an electronic (‘ Velonic ’’) 
control system to give an accurate preset 
speed with precise speed control of the N-S 
motor. Speed control is obtained by com- 
paring a d.c. reference voltage (obtained 
from an electronic stabiliser) with the output 
from a tachogenerator mechanically coupled 
to the motor shaft. Three decade-resistance 
settings form part of the tachogenerator 
summing network and are arranged so that 
the ratio of the summing network is changed 


low speed tolerance and _ considerably 
increases the accuracy of speed setting. It is 
claimed that small day-to-day variations on 
preset speed which are normally inherent 
with this kind of speed control have been 
virtually eliminated. The equipment is 
designed to control the speed of the motor to 
within approximately +2 r.p.m. over the 
speed range, irrespective of supply voltage 
and or frequency variations of +10 per cent 
and load variations from zero to full load. 

In another demonstration, the automatic 
control speed device takes the form of an 
*“Asrec”’ control equipment, which is a 
simple standardised system employing a 
sensitive polarised relay and stabilising circuits 
with a d.c. tachogenerator and potentiometer 
for the signal and reference voltages respec- 
tively. This system is designed to maintain a 
speed of the required value under varying 
load and supply conditions with a “ steady 
state”? accuracy of +1 per cent; for 
machines with a wide speed range (say, 
10:1) the accuracy, referred to bottom 
speed, is stated to be better than -L5 per cent. 
This performance can be demonstrated by 
varying the load by means of a mechanical 
brake. 

Alternator control is demonstrated by a 
self-excited alternator with “ Altoreg ” 
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control, driven from a “ Trislot * motor and 
loaded by another “Trislot”’ induction 
motor, of 5 h.p., fitted with a mechanical 
brake. The “ Altoreg ’’ system employs two 
separate excitation windings, the main. wind- 
ing of the two being excited by the load 
current through a _ current-transformer 
rectifier system. In its simplest form the 
alternator is made self-excited by supplying 
a second, auxiliary, winding from a rectifier 
connected across the output terminals. For 
self-excited machines a regulation of approxi- 
mately +-5 per cent throughout the rated load 
range is claimed with an extremely high- 
speed response. The former characteristic 
is demonstrated by varying the load on the 
motor supplied from the alternator (by use 
of the mechanical brake) and the latter by 
switching the motor direct on to the alter- 
nator. The loading motor is a 5 h.p., 1000 
r.p.m. “ Trislot ’ motor, designed to take a 
starting current of about three and a half 
times full-load current and to develop one 
and a half times full-load torque. 

Load sharing and variable-speed control 
applied to standard squirrel-cage motors is 
demonstrated by means of the ‘“ Speed- 
master *’ system. The ** Speedmaster” is a 
single-unit converter for supplying variable 
frequency a.c. current; its main use is 
for the operation and control of variable- 
speed squirrel-cage motors. The machine, 
based on the N-S variable-speed a.c. motor, 
comprises a stator of normal design and a 
rotor provided with both commutator and 
sliprings. The speed of the set is controlled 
by an induction regulator connected to the 
commutator, alternating current at a fre- 
quency and voltage varying with the speed 
being delivered at the sliprings. Frequency 
control may be effected by hand, push- 
button or automatic device, as for the N-S 
motor. The machine exhibited is housed 
with all control equipment in a ** packaged ” 
unit. For the demonstration, eight squirrel- 
cage motors of different sizes, fitted with 
tachometer indicators and ammeters, are 
supplied from the ‘* Speedmaster” to show 
four main characteristics : stepless, simul- 
taneous speed variation; effective load 
sharing ; smooth starting; and “ plug” 
reversing. 

Two typical applications of low-frequency 
supply from a frequency converter are 
exhibited. In the first four motors forming a 
section of a roller table drive are supplied 
at low frequency and at low voltage (approxi- 
mately 3 c/s, 55V) and provide direct drive 
at 60 r.p.m.; the use of low frequency has 
important operational advantages for drives 
involving frequent starting, stopping, con- 
tinuous stalling, plugging and reversal. It 
enables a low speed to be obtained without 
mechanical gearing. Mechanically, the motors 
are of * floating *’ construction, which sub- 
stantially isolates the motor from mechanical 
shocks and vibration transmitted from the 
roll or other driven unit and from the effects 
of misalignment or a distorted roll. 

The second application demonstrates the 
use of low-frequency injection (the low- 
frequency supply being obtained from a 
frequency converter) to obtain stable crawl 
and inching speeds with a standard 50 c/s 
induction motor. A platform, driven from a 
50 c/s motor, travels at normal speed until 
a limit switch is struck, when low frequency 
is injected into the motor and the speed of 
travel is reduced to a crawl. The platform 
may be stopped accurately at a predeter- 
mined position through the medium of 
another limit switch, the motor being pro- 
vided with a magnetic brake. Inching and 
reversing can be demonstrated. Associated 
with this is an exhibit consisting of a 5 h.p. 
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induction motor with magnetic brake, to 
demonstrate braking by low-frequency injec- 
tion and slow constant-speed operation. 

An interesting group of exhibits is one 
representing the auxiliaries of a typical 
ship with a.c. supply, demonstrated 
as nearly as possible under working 
conditions. To meet the practical limitations 
of an exhibition, the electrical scale is approxi- 
mately 1:10, but the same characteristics 
can, it is stated, be provided with much 
larger machines than those shown. 

The usual ship’s engine-driven alternator 
is represented by a 40kVA motor-alternator 
set which supplies power to the motors 
driving the various auxiliaries. The total 
horsepower of the motors is approximately 
equal to the full-load rating of the alternator. 
An a.c. motor (instead of a diesel engine) 
is used to drive the alternator, to permit full 
advantage to be taken of the high transient- 
current overload capacity of the alternator, 
which is as high as 300 per cent full-load 
current when all motors are started simul- 
taneously. The switchboard and demon- 
stration equipment is arranged so that the 
starting current “ kicks ”’ of the motors are 
shown and the voltage regulation of the 
alternator under the transient heavy starting 
loads (that is, heavy in relation to the alter- 
nator capacity) may be measured. 

All auxiliaries are controlled by standard 
direct-on starters from a _ remote-control 
desk. The largest motor (16 h.p., driving 
compressor) is switched on first, as is usual 
practice in an a.c. ship’s engine-room. The 
other auxiliaries are then started in descend- 
ing order of size, so as to minimise the over- 
load switching peaks on the alternator. 
However, the control desk arrangement 
permits, for demonstration, any switching 
sequence or combination, including all 
motors “‘ on” or “ off” together. A novel 
indicator in the form of a column of light 
effectively shows at a glance the steady and 
transient loads on the alternator. Tungsten 
and fluorescent lamps are connected in 
circuit so that the comparatively small effect 
on lighting, with current ‘‘ kicks” of up to 
300 per cent full load current, may be 
observed. 

The alternator has special characteristics, 
suitable for its duty. It has “* Altoreg”’ 
static compounding, which ensures inherently 
good transient voltage stability and steady- 
state voltage regulation, and is provided with 
an “ Asmag’”” magnetic amplifier (i.e. static) 
voltage regulator, giving a steady-state voltage 
regulation of +1 to 14 per cent over 
the rated load range. When starting a 
‘“ Trislot’’ motor of a horsepower rating 
equivalent to 40 per cent of the alternator 
capacity, the transient voltage regulation is 
held to the very low value of about 20 per cent. 

With one exception, mentioned below, 
all the motors are ** Trislot > machines which 
take a lower starting current for a given start- 
ing torque than a normal squirrel-cage motor. 

One motor, driving a small draught fan, 
is an N-S variable speed machine. It is 
connected direct to the a.c. supply and has 
characteristics generally similar to those of a 
d.c. motor. 

A compressor by Reavell and Co., Ltd., 
typical of the range of twin-cylinder marine 
compressors, is powered by a 16 hp. 
“ Trislot’ motor. A Drysdale vertical centri- 
fugal circulating-water pump is driven by a 
5 h.p. “* Trislot’’ motor. For comparison of 
the starting currents, a standard squirrel-cage 
motor of equivalent output is included in the 
exhibits. A Hamworthy pump is driven by a 
3-5 h.p. “ Trislot”’ motor. The load of the 
hydraulic pump of a typical steering gear 
installation is represented by a 5 h.p. 
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** Trislot’’ motor. A forward windlass is 
represented by a 3 h.p. “ Trislot’’ motor. 
A draught fan, by James Howden and Co., 
Ltd., is driven by a 4-5 h.p. N-S variable- 
speed a.c. motor. The motor is direct 
switched to the supply. 


Technical Reports 


Experiments on the Use of Suction Through Perfor- 
ated Strips for Maintaining Laminar Flow: Tran- 
sition and Drag Measurements. By N. Gregory, M.A., 
and W. S. Walker, of the Aerodynamics Division, 
National Physical Laboratory. Reports and Memo- 
randa No. 3083. H. M. Stationery Office, price 
10s. 6d.—Wind-tunnel tests are described in which 
suction is applied at perforated strips, as an alter- 
native to porous strips or slots, in order to maintain 
a laminar boundary layer. A test was first carried 
out on a single row of perforations on a cambered 
plate, as a preliminary to the main tests which were 
performed on strips of multiple rows of perforations 
drilled through the surface of a low-drag type aerofoil 
13 per cent thick and of Sft chord. 

Up to a wind speed of 180ft per second it has been 
ascertained that suction may be safely applied to 
extend laminar flow provided the ratio of hole 
diameter to boundary-layer displacement thickness is 
less than 2, the ratio of hole pitch to diameter is less 
than 3 and there are at least three rows of holes in the 
strip. With less than three rows, the criteria are much 
more restrictive. It is possible to extend laminar 
flow by suction through perforations whose diameters 
and pitches exceed these values slightly, but only 
with the risk that excessive suction quantities will 
produce wedges of turbulent boundary layer originat- 
ing at the holes, 

A uniform distribution of suction through the 
holes was necessary. This was successfully obtained 
by two methods, the use of cells and throttle holes, 
and with tapered holes. In particular, tests were 
carried out on some panels supplied by Handley Page, 
Ltd., in which the cells and tapered holes had been 
constructed by commercial methods, and the suction 
distribution proved satisfactory. 

The resistance of some of the cellular arrangements 
was measured. It was found that when the suction 
quantities were the minimum required to maintain 
laminar flow, the additional losses in total head of 
the sucked air due to the resistance of the throttle 
holes could be made small compared with the loss in 
total head of the sucked boundary layer. 


Reactions Between Aggregates and Cement. National 
Building Studies Research Paper No. 20. By F. E. 
Jones and R. D. Tarleton. H.M. Stationery Office. 
Part IV: Alkali-Aggregate Interaction : The Expan- 
sion Bar Test; Cements of High Alkali Content. 
Price 4s. Part V: Alkali-Aggregate Interaction : 
Other Test Criteria, and Part VI: Test Procedures. 
Price 4s. 6d.—The first report listed, the fourth of a 
group of research papers from the Building Research 
Station, on reactions between aggregates and cement 
in concrete, supplements Part III in that it describes 
the application of the expansion bar test to the 
examination of some British aggregates for possible 
expansive reaction with Portland cements of high 
alkali content: it deals also with several more 
aggregates, including flints, acid and intermediate 
volcanic rocks and malmstones. The results confirm, 
on a wider basis, the conclusion reached previously 
and show that the normal British aggregates tested, 
when used as the whole aggregate, are not expansively 
reactive with high-alkali cements at normal tem- 
peratures. 

Part V deals with the effect of expansive reaction 
on the bending strength of mortar bars, as a possible 
basis of a test for harmful reactivity, and with the 
development of gelatinous reaction products and 
cracking in test specimens. Part VI supplements 
Part I, describing experience with various tests for 
reactivity and giving details of procedures developed 
at the Building Research Station in so far as they differ 
from those given in the U.S.A. A brief account of 
the reasons for undertaking these investigations has 
been given in the preface to the first report, published 
as National Building Studies Research Paper No. 14. 

The Polishing of Roadstone in Relation to the 
Resistance to Skidding of Bituminous Road Surfacings. 
Road Research Technical Paper No. 43. H.M. 
Stationery Office, price 3s.—Some roadstones show 
a much greater tendency to polish under traffic than 
others, and where they are used in the wearing surface 
of the carriageway a dangerously slippery condition 
often results when the road is wet. Skidding accidents 
due to this cause occur most frequently where the 
traffic intensity is high, but in certain conditions as 
little as 3500 tons per day has caused polishing in 
two years. A simple laboratory test has been 
developed to distinguish between stones, and is 
described in this report. Laboratory and full-scale 


road experiments extending over the past five years 
have shown that the test will help the highway 
engineer to select, for his surfacings, roadstones which 
will have adequate skid resisting properties. 
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developed a special marine engine. At 
about this time electric motors began to be 
used more widely. A catalogue of 1901 sets 
out the attributes of “* Norwich” four-pole 
electric motors having ** former-wound arma- 
tures, high-permeability steel magnet cores 
and frames that can be supplied either (1) 
well ventilated, (2) with gauze grids or (3) 
totally enclosed.”” All parts of these motors 
were “ made to jigs and interchangeable.” 
Having come to the notice of the Admiralty 
the company was soon engaged in making 
motors and control gear for ammunition 
hoists, windlasses and turret-turning gear on 
the immediate predecessors of the “* Dread- 
nought.” 

After the war the interest in motor ships 
brought new marine electrical business and 
in the 1920s the company installed about 


4000 h.p. of motors in the “ Empress of 


Britain.” 

In 1923 Reginald Laurence died and four 
years later the company was amalgamated 
with Electromotors, Ltd., of Manchester. 
To keep in step with the gradual changeover 
from d.c. to a.c. supply the company (which 
was known, for short, as L.S.E.) was re- 
organised for the quantity production of 
standard a.c. motors. L.S.E. pioneered the 
development of welded steel frames for 
motors and adopted this form of construc- 
tion. In 1935 the firm suffered another 
personal loss with the death of W. H. Scott. 

Generally L.S.E. policy was for the smaller 
machines to be highly standardised and 
made in the Manchester factory while the 
Norwich works concentrated on the larger 
machines and “ specials." For example, in 
1939 the company began to develop the N-S 
variable-speed a.c. commutator motor, which 
provided stepless speed variation, with 
manual or automatic control and without 
movement of brushgear. Another pre-war 
innovation was the company’s “ Trislot ” 
high-torque, low-current, squirrel-cage motor 
which was designed to supersede the more 
expensive slipring motor for many applica- 
tions. These products are the first of a long 
line of contemporary manifestations of the 
firm’s will to specialise. The N-S and 
“ Trislot > motors are truly contemporary 
in that they, and their derivatives such as 
the “*Speedmaster’’ frequency converter, 
are still technically and commercially com- 
petitive twenty years after the first of them 
was introduced. It is these products that 
form the framework of the exhibition which 
is briefly described below. 

While the company’s interests in motors 
and other rotating machinery leaned towards 
increasing specialisation, the Thorpe Road 
works began, after the war, to concentrate 
on a range of standardised a.c. and d.c. 
control gear instead of the “ tailor-made ”’ 
products which had constituted the majority 
of its work. Thorpe Road, however, con- 
tinued to meet the more specialised require- 
ments of control gear for the firm’s variable 
speed and multi-motor drives. 

The post-war expansion included the 
opening of a new instrument works for 
mechanisms and assemblies of the kind used 
in Services fire-control instruments. To allow 
for the building of larger motors than 
hitherto, new machine tools and a new 
impregnating plant were installed at the 
Gothic works. This year a new bay has been 
built and is being equipped for the manufac- 
ture of motors ranging from 2000 h.p. to 
9000 h.p. 


EXHIBITION OF L.S.E. PRODUCTS 


The exhibition at Salhouse Road is 
designed to typify the wide variety of L.S.E. 
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equipment having special characteristics 
developed for industrial and marine applica- 
tions. Variable-speed a.c. and d.c. motors 
are prominent among the working exhibits, 
which include several variants of the N-S 
motor and Ward Leonard variable-speed 
motors with the associated speed-control 
systems. “ Trislot ’” high-torque, low-current 
squirrel-cage motors, crane and winch drives, 
and alternators with closely controlled regula- 
tion are also demonstrated. Some of the 
exhibits can be seen in the accompanying 
illustration. 

The N-S motor, it will be recalled, is a 
stator-fed, variable-speed a.c. motor, the 
speed of which can be adjusted smoothly 
over a wide range under all loading con- 
ditions, without brush movement. Three 
methods of direct speed control are exhibited. 
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when the value of the preset speed is changed. 
The error signal from the summing network, 
which is a measure of the difference between 
the desired and actual speed, is fed into a d.c. 
amplifier and thence to two opposing field 
windings of a d.c. servo-motor which turns 
the induction regulator of the N-S motor 
until the latter runs at the desired speed. A 
tachogenerator mechanically coupled to the 
servo-motor provides the velocity feed-back 
voltage which stabilises the system and 
eliminates any tendency to hunt. 

A special compensating network incor- 
porated in the equipment automatically 
compensates for the small speed changes 
which are normally caused by temperature 
and brush drop variation in the tacho- 
generator. This*provision enables the equip- 
ment to be run for long periods with a very 





A permanent exhibition of the products of Laurence, Scott and Electromotors, Ltd., has been set up at the 


company’s branch works, Salford Road, Norwich. Part of the exhibition is shown here. 


In the foreground 


are scale model working winches and a demonstration of the ‘* Reycon ’’ control system for crane hoist systems. 
On the right are demonstrations of variable speed industrial a.c. motors and automatic control gear 


The first is a hand-operated induction regu- 
lator ; pilot motor operation of the regulator 
is a frequently used alternative. The second 
is a joystick-operated regulator, which is an 
effective means of controlling small cranes 
and hoists, with inching control and rapid 
stopping by regeneration or “ plugging,” the 
speed being determined by the angular move- 
ment of the joystick from the central ** off” 
position. The third method is by a tapped 
transformer (instead of an induction regu- 
lator) giving four preset speeds, with a 


“Variac”’ transformer for small speed 
variations. This system is often useful when 
rapid speed changes are required. It is 


applied to the driving motor (rated at 9/1 h.p. 
at 2250/250 r.p.m.) of a plate curving machine 
in the company’s Gothic works. 

One retinement of the basic arrangement 
is to apply an electronic (‘* Velonic ”’) 
control system to give an accurate preset 
speed with precise speed control of the N-S 
motor. Speed control is obtained by com- 
paring a d.c. reference voltage (obtained 
from an electronic stabiliser) with the output 
from a tachogenerator mechanically coupled 
to the motor shaft. Three decade-resistance 
settings form part of the tachogenerator 
summing network and are arranged so that 
the ratio of the summing network is changed 


low speed tolerance and_ considerably 
increases the accuracy of speed setting. It is 
claimed that small day-to-day variations on 
preset speed which are normally inherent 
with this kind of speed control have been 
virtually eliminated. The equipment is 
designed to control the speed of the motor to 
within approximately +2 r.p.m. over the 
speed range, irrespective of supply voltage 
and or frequency variations of +-10 per cent 
and load variations from zero to full load. 

In another demonstration, the automatic 
control speed device takes the form of an 
““Asrec”’ control equipment, which is a 
simple standardised system employing a 
sensitive polarised relay and stabilising circuits 
with a d.c. tachogenerator and potentiometer 
for the signal and reference voltages respec- 
tively. This system is designed to maintain a 
speed of the required value under varying 
load and supply conditions with a * steady 
state’ accuracy of +1 per cent; for 
machines with a wide speed range (say, 
10:1) the accuracy, referred to bottom 
speed, is stated to be better than -+-5 per cent. 
This performance can be demonstrated by 
varying the load by means of a mechanical 
brake. 

Alternator control is demonstrated by a 
self-excited alternator with “ Altoreg ” 
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control, driven from a “ Trislot ** motor and 
loaded by another “Trislot’’ induction 
motor, of 5 h.p., fitted with a mechanical 
brake. The “* Altoreg ” system employs two 
separate excitation windings, the main. wind- 
ing of the two being excited by the load 
current through a_ current-transformer 
rectifier system. In its simplest form the 
alternator is made self-excited by supplying 
a second, auxiliary, winding from a rectifier 
connected across the output terminals. For 
self-excited machines a regulation of approxi- 
mately +5 per cent throughout the rated load 
range is claimed with an extremely high- 
speed response. The former characteristic 
is demonstrated by varying the load on the 
motor supplied from the alternator (by use 
of the mechanical brake) and the latter by 
switching the motor direct on to the alter- 
nator. The loading motor is a 5 h.p., 1000 
r.p.m. “ Trislot ’’ motor, designed to take a 
starting current of about three and a half 
times full-load current and to develop one 
and a half times full-load torque. 

Load sharing and variable-speed control 
applied to standard squirrel-cage motors is 
demonstrated by means of the “ Speed- 
master *’ system. The ** Speedmaster” is a 
single-unit converter for supplying variable 
frequency a.c. current; its main use is 
for the operation and control of variable- 
speed squirrel-cage motors. The machine, 
based on the N-S variable-speed a.c. motor, 
comprises a stator of normal design and a 
rotor provided with both commutator and 
sliprings. The speed of the set is controlled 
by an induction regulator connected to the 
commutator, alternating current at a fre- 
quency and voltage varying with the speed 
being delivered at the sliprings. Frequency 
control may be effected by hand, push- 
button or automatic device, as for the N-S 
motor. The machine exhibited is housed 
with all control equipment in a “* packaged ” 
unit. For the demonstration, eight squirrel- 
cage motors of different sizes, fitted with 
tachometer indicators and ammeters, are 
supplied from the ** Speedmaster * to show 
four main characteristics : stepless, simul- 
taneous speed variation; effective load 
sharing ; smooth starting; and “ plug” 
reversing. 

Two typical applications of low-frequency 
supply from a frequency converter are 
exhibited. In the first four motors forming a 
section of a roller table drive are supplied 
at low frequency and at low voltage (approxi- 
mately 3 c/s, 55V) and provide direct drive 
at 60 r.p.m.; the use of low frequency has 
important operational advantages for drives 
involving frequent starting, stopping, con- 
tinuous stalling, plugging and reversal. It 
enables a low speed to be obtained without 
mechanical gearing. Mechanically, the motors 
are of ** floating *’ construction, which sub- 
stantially isolates the motor from mechanical 
shocks and vibration transmitted from the 
roll or other driven unit and from the effects 
of misalignment or a distorted roll. 

The second application demonstrates the 
use of low-frequency injection (the low- 
frequency supply being obtained from a 
frequency converter) to obtain stable crawl 
and inching speeds with a standard 50 c/s 
induction motor. A platform, driven from a 
50 c/s motor, travels at normal speed until 
a limit switch is struck, when low frequency 
is injected into the motor and the speed of 
travel is reduced to a crawl. The platform 
may be stopped accurately at a predeter- 
mined position through the medium of 
another limit switch, the motor being pro- 
vided with a magnetic brake. Inching and 
reversing can be demonstrated. Associated 
with this is an exhibit consisting of a 5 h.p. 
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induction motor with magnetic brake, to 
demonstrate braking by low-frequency injec- 
tion and slow constant-speed operation. 

An interesting group of exhibits is one 
representing the auxiliaries of a typical 
ship with a.c. supply, demonstrated 
as nearly as _ possible under working 
conditions. To meet the practical limitations 
of an exhibition, the electrical scale is approxi- 
mately | : 10, but the same characteristics 
can, it is stated, be provided with much 
larger machines than those shown. 

The usual ship’s engine-driven alternator 
is represented by a 40kVA motor-alternator 
set which supplies power to the motors 
driving the various auxiliaries. The total 
horsepower of the motors is approximately 
equal to the full-load rating of the alternator. 
An a.c. motor (instead of a diesel engine) 
is used to drive the alternator, to permit full 
advantage to be taken of the high transient- 
current overload capacity of the alternator, 
which is as high as 300 per cent full-load 
current when all motors are started simul- 
taneously. The switchboard and demon- 
stration equipment is arranged so that the 
starting current “ kicks” of the motors are 
shown and the voltage regulation of the 
alternator under the transient heavy starting 
loads (that is, heavy in relation to the alter- 
nator capacity) may be measured. 

All auxiliaries are controlled by standard 
direct-on starters from a _ remote-control 
desk. The largest motor (16 h.p., driving 
compressor) is switched on first, as is usual 
practice in an a.c. ship’s engine-room. The 
other auxiliaries are then started in descend- 
ing order of size, so as to minimise the over- 
load switching peaks on the alternator. 
However, the control desk arrangement 
permits, for demonstration, any switching 
sequence or combination, including ll 
motors *“‘on” or “ off” together. A novel 
indicator in the form of a column of light 
effectively shows at a glance the steady and 
transient loads on the alternator. Tungsten 
and fluorescent lamps are connected in 
circuit so that the comparatively small effect 
on lighting, with current “ kicks” of up to 
300 per cent full load current, may be 
observed. 

The alternator has special characteristics, 
suitable for its duty. It has “* Altoreg”’ 
static compounding, which ensures inherently 
good transient voltage stability and steady- 
state voltage regulation, and is provided with 
an “ Asmag’””’ magnetic amplifier (i.e. static) 
voltage regulator, giving a steady-state voltage 
regulation of +1 to 14 per cent over 
the rated load range. When starting a 
“ Trislot”’ motor of a horsepower rating 
equivalent to 40 per cent of the alternator 
capacity, the transient voltage regulation is 
held to the very low value of about 20 per cent. 

With one exception, mentioned below, 
all the motors are “* Trislot ’’ machines which 
take a lower starting current for a given start- 
ing torque than a normal squirrel-cage motor. 

One motor, driving a small draught fan, 
is an N-S variable speed machine. It is 
connected direct to the a.c. supply and has 
characteristics generally similar to those of a 
d.c. motor. 

A compressor by Reavell and Co., Ltd., 
typical of the range of twin-cylinder marine 
compressors, is powered by a 16 hp. 
“ Trislot’’ motor. A Drysdale vertical centri- 
fugal circulating-water pump is driven by a 
5 h.p. * Trislot’’ motor. For comparison of 
the starting currents, a standard squirrel-cage 
motor of equivalent output is included in the 
exhibits. A Hamworthy pump is driven by a 
3-5 h.p. “ Trislot ’ motor. The load of the 
hydraulic pump of a typical steering gear 
installation is represented by a 5 hp. 
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* Trislot’*’ motor. A forward windlass is 
represented by a 3 h.p. “ Trislot ” motor. 
A draught fan, by James Howden and Co., 
Ltd., is driven by a 4-5 h.p. N-S variable- 
speed a.c. motor. The motor is direct 
switched to the supply. 


Technical Reports 


Experiments on the Use of Suction Through Perfor- 
ated Strips for Maintaining Laminar Flow: Tran- 
sition and Drag Measurements. By N. Gregory, M.A., 
and W. S. Walker, of the Aerodynamics Division, 
National Physical Laboratory. Reports and Memo- 
randa No. 3083. H. M. Stationery Office, price 
10s. 6d.—Wind-tunnel tests are described in which 
suction is applied at perforated strips, as an alter- 
native to porous strips or slots, in order to maintain 
a laminar boundary layer. A test was first carried 
out on a single row of perforations on a cambered 
plate, as a preliminary to the main tests which were 
performed on strips of multiple rows of perforations 
drilled through the surface of a low-drag type aerofoil 
13 per cent thick and of 5ft chord. 

Up to a wind speed of 180ft per second it has been 
ascertained that suction may be safely applied to 
extend laminar flow provided the ratio of hole 
diameter to boundary-layer displacement thickness is 
less than 2, the ratio of hole pitch to diameter is less 
than 3 and there are at least three rows of holes in the 
strip. With less than three rows, the criteria are much 
more restrictive. It is possible to extend laminar 
flow by suction through perforations whose diameters 
and pitches exceed these values slightly, but only 
with the risk that excessive suction quantities will 
produce wedges of turbulent boundary layer originat- 
ing at the holes. 

A uniform distribution of suction through the 
holes was necessary. This was successfully obtained 
by two methods, the use of cells and throttle holes, 
and with tapered holes. In particular, tests were 
carried out on some panels supplied by Handley Page, 
Ltd., in which the cells and tapered holes had been 
constructed by commercial methods, and the suction 
distribution proved satisfactory. 

The resistance of some of the cellular arrangements 
was measured. It was found that when the suction 
quantities were the minimum required to maintain 
laminar flow, the additional losses in total head of 
the sucked air due to the resistance of the throttle 
holes could be made small compared with the loss in 
total head of the sucked boundary layer. 

Reactions Between Aggregates and Cement. National 
Building Studies Research Paper No. 20. By F. E. 
Jones and R. D. Tarleton. H.M. Stationery Office. 
Part IV: Alkali-Aggregate Interaction : The Expan- 
sion Bar Test; Cements of High Alkali Content. 
Price 4s. Part V: Alkali-Aggregate Interaction : 
Other Test Criteria, and Part V1: Test Procedures. 
Price 4s. 6d.—The first report listed, the fourth of a 
group of research papers from the Building Research 
Station, on reactions between aggregates and cement 
in concrete, supplements Part III in that it describes 
the application of the expansion bar test to the 
examination of some British aggregates for possible 
expansive reaction with Portland cements of high 
alkali content; it deals also with several more 
aggregates, including flints, acid and intermediate 
volcanic rocks and malmstones. The results confirm, 
on a wider basis, the conclusion reached previously 
and show that the normal British aggregates tested, 
when used as the whole aggregate, are not expansively 
reactive with high-alkali cements at normal tem- 
peratures. 

Part V deals with the effect of expansive reaction 
on the bending strength of mortar bars, as a possible 
basis of a test for harmful reactivity, and with the 
development of gelatinous reaction products and 
cracking in test specimens. Part VI supplements 
Part I, describing experience with various tests for 
reactivity and giving details of procedures developed 
at the Building Research Station in so far as they differ 
from those given in the U.S.A. A brief account of 
the reasons for undertaking these investigations has 
been given in the preface to the first report, published 
as National Building Studies Research Paper No. 14. 

The Polishing of Roadstone in Relation to the 
Resistance to Skidding of Bituminous Road Surfacings. 
Road Research Technical Paper No. 43. H.M. 
Stationery Office, price 3s.—Some roadstones show 
a much greater tendency to polish under traffic than 
others, and where they are used in the wearing surface 
of the carriageway a dangerously slippery condition 
often results when the road is wet. Skidding accidents 
due to this cause occur most frequently where the 
traffic intensity is high, but in certain conditions as 
little as 3500 tons per day has caused polishing in 
two years. A simple laboratory test has been 
developed to distinguish between stones, and is 
described in this report. Laboratory and full-scale 
road experiments extending over the past five years 
have shown that the test will help the highway 
engineer to select, for his surfacings, roadstones which 
will have adequate skid resisting properties. 
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TENSILE testing machine of interesting 

design has recently been developed by 
Professor J. A. Pope, of the University of 
Nottingham, and made by Tecquipment, Ltd., 
of 79, Alfreton Road, Nottingham. The machine 
is principally intended for use in engineering 
and technical colleges 
and similar  establish- 
ments, and is designed to 
record the progress of a 
tensile test on a specimen, 
in the form of a contin- 
uous graph, traced by a 
stylus on a smoked glass 
plate. The equipment 
incorporates a_ built-in 
projector which enables 
an enlarged image of this 
graphic record to be pro- 
jected on a screen that 
permits the behaviour 
of a specimen through- 
out a test cycle to be 
displayed to a group of 
observers. 

The machine, as can 
be seen from the illustra- 
tion, is of simple con- 
struction. Its base plate 
isa length of steel channel 
and has an A-shaped 
steel anchor plate bolted 
to one end. This anchor 
plate, which is designed 
to provide a_ precise 
degree of resilience, pro- 
jects up from the base 
plate, and near its upper 
end carries an internally 
threaded coupling sleeve 
into which the anchored 
ends of test specimens 
are screwed. The sleeve 
is linked to the anchor plate by a combined 
knife edge and spherical fitting, which obviates 
bending stresses on the specimen during tests. 

On the opposite end of the base plate is a ten- 
sioning unit, consisting of a standard “ Radicon ” 
worm gear, which is modified by the fitting of an 
internally threaded sleeve in the centre of the 
worm wheel, and the replacement of the worm 
wheel spindle by a correspondingly threaded rod. 
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Tensile Testing Machine with Record- 
ing and Projecting Attachments 


The rotation of the worm by a small handle 
causes the threaded rod to move in a direction 
parallel to the axis of the worm wheel. The 


inner end of the threaded rod is attached to the 
centre of a vertical steel bar forming a crosshead, 
from which steel rods pass across the machine to 





Tensile testing machine shown in operation with graph projected on screen 


a similar crosshead at the anchor plate end of 
the base plate. 

The centre of the second crosshead is fitted 
with an internally threaded coupling sleeve, 
similar to that at the anchor plate end, into 
which the tensioned end of the specimen to be 
tested is screwed. This sleeve is also carried by a 
self-aligning bearing to prevent bending stress 
on the specimens. 





Tensile testing machine from tensioning end, showing slide frame stylus and projection attachment 
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Spanning the two bars that link the crossheads 
is a small frame, similar to a lantern slide carrier, 
and into grooves in this frame there can be 
inserted the piece of smoked glass sheet on which 
the record of the test is made. The frame is 
adjustable, and it can be moved along the bars 
to a suitable position for projection and locked 
by a small thumb-screw. 

To ensure that the two crossheads and their 
coupling bars remain in correct alignment, the 
bars pass through sleeve guides mounted in a 
bracket attached to the base plate near the ten- 
sioning worm gear. To further ensure rigidity, 
two stiffening rods are fitted between the bracket 
and the worm gear housing. 

The stylus used for making the record of the 
test on the smoked glass panel is mounted on a 
calibrated cantilever arm attached to the upper 
end of the anchor block. This arm, which is 
parallel to the tensioning assembly, carries a 
second, lighter, arm on its outer side, and on an 
adjustable grip on this second arm the stylus bar 
is mounted. 

So that the second arm can have a small 
amount of movement relative to the main arm, 
it is provided with an adjusting screw, and is 
spring loaded. With this form of mounting, 
adjustments can be made to the position of the 
stylus point to bring it to the desired position on 
the glass panel before the start of the test, and to 
enable the glass plate to be marked in definite 
increments of load. The adjusting screw and 
the calibrated cantilever arm are so designed that 
each turn of the screw produces a deflection of 
the stylus point equal to a definite number of tons. 

When a test is to be carried out, a specimen 
piece of metal, machined to size and suitably 
threaded, is put into position and firmly screwed 
home into each sleeve. A smoked glass panel is 
then inserted in the carrier frame, and the stylus 
adjusted to a position near the top left-hand 
corner of the panel. The stylus point is set at an 
offset angle, as mentioned above, to prevent its 
shadow and that of its arm obscuring the clarity 
of the projected image. 

As tension is applied to the specimen by the 
turning of the operating handle, the frame and 
glass, being mounted on the tensioning assembly, 
is moved towards the worm gear end of the 
machine. Tension is transmitted through the 
specimen to the anchor plate and causes the plate 
to bend inwards slightly. This movement of the 
plate depresses the point of the stylus. These 
two concerted movements result in the scribing 
of a graph on the smoked glass, and, as the 
tension which causes the deflection of the anchor 
plate is transmitted through the specimen under 
test, it results in a continuous graph illustrating 
the behaviour of the specimen up to the breaking 
point. 

The projection equipment, which really forms 
an adjunct to the testing machine, consists of a 
lamp house and condenser lenses at the back of 
the machine, and a normal arrangement of pro- 
jection lenses, mounted on a frame attached to 
the front of the machine. 

Light from the lamp is projected on the glass 
panel, and the line of the graph then appears as a 
line of light projected by the other lens assembly 
on to a screen, as shown in the upper illustration. 

Vertical and horizontal lines, intersecting at the 
point where the stylus commences its graph, are 
scribed on the smoked coating of the glass before 
the test begins. Other information, such as the 
details of the specimen to be tested, can also be 
marked on the panel for projection on the screen. 

During a test, the gradual development of the 
graph is interesting to watch, and small variations 
in the graph curve, which might be missed in 
normal plotting of such a curve from successive 
readings, show up very clearly. In the tests on 
several specimens which we have seen demon- 
strated, early yield and recovery characteristics 
were quite apparent. 

Another interesting point with the equipment 
is that it enables tensile loading to be removed at 
any stage in a test, and this results in a vertical 
line being made on the graph. Reimposition of 
the load then usually results in the stylus returning 
over the vertical line to the point where it inter- 
sects with the graph curve, and then continuing 
with the curve proper as the load is increased. 

A graphic record can be made by spraying the 
smoked surface of the glass with a colourless 
lacquer. 
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Preliminary Studies for the Channel 
Tunnel 


Some details have been received of the progress 
made by the Channel Tunnel Study Group in its 
investigations of the channel tunnel project. 
The Group was formed in 1957 from the English 
Channel Tunnel Company, the French Channel 
Tunnel Company and the International Road 
Federation (Paris Office), the Suez Company 
and an American company, Technical Studies 
Inc., and is spending £200,000 on a two year 
programme. The first and most important point 
to be investigated was considered to be the 
nature of the ground to be tunnelled through. 
Upon this depends the feasibility of the project, 
as the British consulting engineers emphasised in 
their reports of 1929 and 1947. A considerable 
amount of work was done up till 1880, when the 
project was very much alive; and a report 
exists of an extensive survey made from the 
French side. 

An experimental seismic survey has been 
carried out on each side of the coast. Diamond 
drilling up to 600ft deep has been carried out on 
both sides producing continuous cores of about 
44in diameter all the way through the middle 
and lower chalk, Gault and Greensand forma- 
tions. This work was done by the Craelius 
Company. In addition geophysical investigations 
were made along the surface adjacent to these 
borings, so that the instrumental records could 
be checked for accuracy with the borehole. The 
results of this seismic work are now being inter- 
preted so as to ascertain whether the contrasts 
in the various strata are clear enough to make it 
worthwhile carrying out such work in the Channel 
itself. A sonar survey has also been carried out 
by the Telephonics Corporation of New York. 
It was found that when travelling with the trans- 
ducer close to the surface, penetrations of 100ft 
below the sea-bed were recorded, while when the 
transducer was dropped to the bottom the pene- 
tration was over S500ft in the chalk and about 
1000ft in the rocks below the chalk. Interpreta- 
tion of the sonar records will take some little 
time, but preliminary interpretations have shown 
a remarkable agreement with the 1875 map, it is 
stated. Whilst it is too early to draw any cate- 
gorical conclusion, the Group considers, it can 
be said that this preliminary sonar survey does 
not seem to have disclosed any faults in structure 
which would constitute an insuperable obstacle 
to the construction of a tunnel. 

Samples from the sea-bed were obtained by 
divers of the French firm, Sogetram, on the 
French side, and by Universal Divers, Ltd., on 
the British side. As well as these investigations, 
the French firm Fougerolle was given the wo1k 
of pumping out and examining the shaft and 
pilot tunnel at Sangatte, which had been sub- 
merged since 1883. The old pilot tunnel was 
found to be in remarkably good condition. 

The next steps to be undertaken are to com- 
plete the interpretation of this year’s survey and 
to prepare for the next season’s work, when it is 
hoped to complete the Study Group’s programme 
by carrying out some borings through the 
Channel bed. This will enable the results of 
geophysical exploration to be checked. It may 
also be necessary to do some additional geo- 
physical work to fill any gaps in knowledge 
acquired by this year’s work. All this geo- 
physical investigation is required primarily to 
establish the best route, but it will also provide 
information for the next stage of the work— 
namely engineering studies to determine the best 
methods of construction and the approximate 
cost of a rail or road tunnel or both. 

For investigating the soundness of the tunnel 
as an economic proposition the Economist 
Intelligence Unit of London, a French company 





S.E.T.E.C., and De Leuw Cathers Company of 
Chicago have been entrusted with the task of 
investigating the pattern of trade with the conti- 
nent, the existing transport costs, passenger and 
motor-car traffic, the incidence of customs and 
immigration delays, tolls and other relevant 
factors. They are also to make forecasts, based 
on available statistics, of future trends, including 
the increase of traffic which the provision of the 
tunnel in several alternative forms is likely to 
stimulate. This work was begun during the 
summer. 


British and Russian Steel Research 


A SMALL group of Russian scientists, led by 
Academician Bardin, vice-president of the Soviet 
Academy of Sciences, is expected to visit this 
country early next month to study iron and steel 
research here. The tour will last from ten to 
fourteen days and will include visits to the 
British Iron and Steel Research Association’s 
laboratories in London, Sheffield, Swansea, and 
possibly Normanby, together with a number of 
works visits. The arrangements are being made 
by B.LS.R.A. in conjunction with the Iron and 
Steel Institute. 

Steps towards closer and more detailed co- 
operation between Russia and Great Britain were 
initiated when a British team visited the U.S.S.R. 
recently to study Soviet research on steel tech- 
nology and related subjects. This visit arose out 
of earlier and broader exchanges between iron 
and steel delegations : after the visits by repre- 
sentatives of the British Iron and Steel Federa- 
tion in 1955 and 1956 and the return visit by 
Russian experts in 1956 it was felt that exchanges 
between more specialised groups would be valu- 
able. The chief object of the recent visit of the 
British team to the U.S.S.R. was to study the 
organisation of iron and steel research in the 
Soviet Union. 

The British team, which was headed by Sir 
Charles Goodeve, director of B.I.S.R.A., spent 
eight days in the U.S.S.R. In Moscow visits 
were made to the Central Research Institute of 
Ferrous Metallurgy, the Baikov Institute, which 
is the Metallurgical Institute of the Soviet 
Academy of Sciences, and other research organi- 
sations. Outside Moscow the team visited the 
experimental factory at Novo Tulsky, about 
100 miles from the capital. The team says 
that iron and steel research in the U.S.S.R. is 
being carried out on a very extensive scale and is 
roughly comparable in standard with similar 
research being carried out elsewhere. The out- 
standing feature is the speed with which results 
are applied. This is especially true of continuous 
casting, in which the Russians are certainly 
ahead of most other countries. Their research is 
going ahead rapidly, and in addition to the five 
plants already operating commercially two 
new plants are in an advanced stage of construc- 
tion. One of these is being installed in a new 
works which will have no primary rolling-mills. 
A great deal of work is also being done in Russia 
on vacuum-treatment of steels to remove dis- 
solved gases. In one simple but apparently 
effective process that has been developed a 50-ton 
ladle of steel is de-gassed in ten or fifteen minutes 
by two-stage pumping ; the power required is 
about 250kW. This process is being used for 
steels for transformers and aircraft. According 
to members of the team, continuous casting and 
vacuum-treatment are undoubtedly the high- 
lights of current Russian research, but it was 
also possible to see some interesting work which 
is being carried out on such subjects as ultrasonic 
grain-refining of castings, electrostatic lacquer- 
ing of blackplate and electron-probe analysis. 

The visit confirmed that the Russians are a 


force to be reckoned with in iron and steel 
research. As would be expected, they are ahead 
of the United Kingdom in some spheres while the 
United Kingdom is ahead of them in others. 
The team’s report adds that the way has been 
cleared for further and more detailed exchanges, 
which will certainly be to the benefit of both 
countries. 


Two Steel Strip Mills 


GOVERNMENT approval of two steel strip mill 
projects was announced in Parliament on 
Tuesday by the Prime Minister, Mr. Harold 
Macmillan. He said the Government had 
accepted the conclusion of the [ron and Steel 
Board that additional capacity for the production 
of strip mill products was required to meet the 
future needs of the national economy. It had 
been decided, in principle, that this additional 
capacity should include two major strip mill 
projects each with appropriate steel-making and 
finishing capacity. The Government had decided 
to issue an industrial development certificate for 
one project to be undertaken by Richard Thomas 
and Baldwins, Ltd., at Newport, Mon, which 
would represent the first stage of a major expan- 
sion of strip mill production in South Wales. 
Its precise nature, timing and financing were 
under discussion between the interested parties, 
including the company and the Iron and Steel 
Board, but it was envisaged that the initial pro- 
duction capacity would be of the order of 500,000 
tons for sheet and tinplate. It was not yet 
possible to give an estimate of the cost. 

The Prime Minister went on to say that the 
board of Colvilles, Ltd., had agreed in principle 
to undertake the other project in association 
with its new Ravenscraig works at Motherwell, 
and the existing works at Gartcosh, both in 
Lanarkshire. The Government was prepared to 
grant an industrial development certificate for 
that purpose. It was intended that the project, 
which included modernisation of existing plant, 
should have an initial productive capacity of 
approximately 500,000 tons for sheet and light 
plate. It would make use of facilities already 
being provided by Colvilles, Ltd., and the addi- 
tional cost was estimated at about £50,000,000. 
The initial capacity for sheet would represent a 
surplus above present Scottish consumption and 
would, it was hoped, attract to Scotland new 
industries using sheet. 

The Prime Minister added that both projects 
would be capable of substantial extensions, par- 
ticularly that in South Wales. To the extent tht 
their construction would require funds additional 
to the resources of the two companies, the neces- 
sary amounts would be advanced to them by 
the Government. Details of the final arrange- 
ments would be made available in due course. 


Use of Radioisotopes in Underground 
Gasification Scheme 


RADIOISOTOPES are being used to assist in 
overcoming a number of problems in connection 
with the development of the pilot plant for the 
underground gasification of coal projects which 
are being performed by Humphreys and Glasgow, 
Ltd., of London, for the National Coal Board 
at Newman Spinney, near Chesterfield. In one 
application the radioisotope Krypton 85 as a 
tracer gas has been injected into an air stream to 
determine the position of leakage in underground 
piping. It has similarly been used to indicate the 
rate at which coal is being gasified underground, 
the occurrence of subsidence of roofing or the 
merging of two borehole fires. In checking 
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suspected leakage, the air stream is injected with 
Kr® and pipes to the fires below. During and 
after gasification, gas returns to the surface along 
the same shaft ; monitoring begins immediately 
at the surface for the return of radioactive gas. 
If there is no leak, radioactivity is monitored as a 
single pulse, but if a leakage exists, a small 
quantity of radioactivity is monitored ahead of 
the main pulse—assuming that the leak is sub- 
sidiary to the main flow. Calculations are then 
made to locate the position and magnitude of 
leakage. 

Accurate drilling of a vertical borehole to 
intersect a horizontal one was found to be 
difficult with available survey methods and the 
problem was solved by using the radioisotope 
Cobalt 60. In this work, a full-sized hori- 
zontal hole is drilled and a small diameter 
vertical hole sunk to the expected location for 
intersection. If this intersection is missed, a 
source of gamma radiation is placed in one bore- 
hole and a counter in the other. Radiation is 
then transmitted through the coal barrier and 
measured; by comparing this value with known 
standards, already determined, the separation 
can be found and intersection achieved. 

Another problem has been the accurate 
directing of a drilling bit along a seam where 
deviations due to irregular strata cause wastage 
in time and labour. The general layout of coal 
strata having previously been discovered by 
vertical and horizontal drilling, an instrument 
using radioactive cobalt and developed by the 
Mining Research Establishment of the National 
Coal Board is used to give warning if the drilling 
bit is in danger of leaving the coal seam. 

The variation in the amount of natural radio- 
activity occurring in different strata may be used 
to enable drilling to be kept on course. Clay, 
for example, contains up to three times more 
radioactivity than coal; near the edges of the 
coal strata, therefore, a significant increase in 
radioactivity is recorded. When this occurs 
during directional drilling, the drill setting can 
then be modified to maintain the bit in the seam, 
an important development in underground gasi- 
fication technique, which calls for boring hori- 
zontal holes of considerable length. 


Laying Long Welded Rails 


AN interesting method of laying long welded 
rails in one continuous operation has been devised 
by the Chief Civil Engineer’s Department of the 
North Eastern Region of British Railways. For 
this operation there is used a train of eleven 
“Salmon ”’ type bolster wagons with a total 
length of about 700ft and on this train up to 
thirty-six welded rails, 300ft in length, can be 
loaded at the new rail welding depot at Dinsdale, 
near Darlington. Pairs of these rails are at 
present fishplated together to form 600ft lengths, 
although it is pointed out that eventually con- 
tinuous welded rails 600ft long will be available. 
The rear wagon of the train has special gantry 
equipment which is designed to guide the 
lengths of rail off the wagons at the normal rail 
spacing of 4ft 84in, and for lowering the rail 
ends. 

Before starting laying in operations the two 
rail ends are anchored to the track by 60ft long 
wire ropes and the eleven wagons are drawn 
forward by a diesel-electric shunting locomotive 
until the first 70ft of each pair of rails is clear, 
and the ends of each length have been deflected 
down to the level of the rails in the track. During 
this part of the operation the first pair of short 
rails in the existing track are tipped out manually 
from the sleeper seatings. At this point the 
train is brought to a stand and the ends of the 
long rails are put into position in the vacant 
sleeper seatings. The ends of the long rails are 
then fishplated to the existing track and the wire 
ropes removed. 

The train is then started and kept moving 
forwards at a constant speed of about 30ft a 
minute. As the train moves the short rails of the 
existing track are tipped out in pairs as the rear 
wheels of the last wagon move clear, and the 
600ft rails are guided into their sleeper seatings 
by men using bars. When the free ends of the 
first pair of 600ft rails have reached a position 
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on the wagon next to the gantry wagon, the 
train is stopped and the rails are coupled by 
fishplates to the second pair of 600ft lengths. 
This cycle of operations continues until the last 
pair of rails is being drawn off the wagon. 

When only 2ft or 3ft of long welded rail 
remains to come through the last pair of rollers 
on the end wagon the train is stopped and the 
rail ends lifted just clear by chain blocks sus- 
pended from a lowering gantry. The train then 
moves forward a few feet and is stopped whilst the 
rail ends are lowered into their sleeper seatings. 
Portable telephone equipment is used to main- 
tain communication for control between the 
engine and the gantry wagon of the train. 

This method of installing long welded rails was 
employed on the East Coast main line between 
Beningbrough and Tollerton recently; the 
section has been laid with 109 Ib flat bottom rail 
on concrete sleepers. 


Hydraulic Dredger 


Last week, a novel floating dredger was 
demonstrated, by its makers, Acrow (Engineers), 
Ltd., South Wharf, London, W.2, on the Great 
Ouse River at St. Ives, in Huntingdonshire. The 





The ‘* Jet ** dredger. 
and the pump mains and central delivery main for dredged material above 


dredger is shown in the illustration above ; it is 
noteworthy for the employment of hydraulic 
principles such that the solid materials dredged 
by it do not pass through the impeller of a pump 
or through any other moving parts. 

The working head of the dredger consists of 
a suction pipe, and two jetting heads, one on each 
side of it, as shown in the illustration. Jets of 
water disturb the material to be dredged, which 
is then drawn up the suction pipe. This 
“suction ** is induced by connecting the top of 
the pipe to the throat of a venturi. The hydraulic 
circuit also can be clearly followed from the 
illustration. Water is drawn from the river by 
two pumps, which deliver respectively into each of 
the outer arms of the U-shaped pipe assembly 
shown suspended on a pulley at the front of the 
dredger. A brench pipe from each of these arms 
supplies the jetting heads, but most of the flow 
passes round the base of the ** U ” to the central 
pipe. The venturi is positioned in this central 
pipe, and, as already mentioned, the suction pipe 
is connected to its throat. The pressure/velocity 
distribution of flow through a venturi is well 
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known, and needs no explanation here, save to 
point out that the low pressure at the throat 
entrains the flow of water, with the dredged 
material suspended in it, up the suction pipe. 
Beyond the venturi, the central, or “ delivery” 
pipe, passes through the dredger and is carried 
by pontoons to the settling lagoons. 

In the machine demonstrated at St. Ives a 
diesel-electric generating set of 160kW was 
mounted on the dredger, to power the two centri- 
fugal pumps. These pumps were each driven by an 
85 h.p. motor, and had a capacity of 1000 g.p.m. 
at the operating head of 75ft. The pumping 
mains forming the outer sides of the “‘ U ’’ were 
each 12in in diameter, and the delivery pipe was 
also 12in in diameter. The reduction at the 
venturi was from 12in to 8in, and the connection 
from the suction pipe was also 8in in diameter. 
Velocities of flow were stated to be 10ft/11ft per 
second in the delivery pipeline and close to 100ft 
per second at the throat of the venturi. 

This particular machine had a capacity of 45 
to 65 cubic yards per hour of solids delivered 
600ft away at a height 6ft above the water 
level. Its maximum dredging depth was 35ft, 
but a depth of 100ft is considered feasible. The 
claim was made that any solid which could pass 
through the throat of the venturi could be handled 
and, in fact, large stones were placed in the 
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The head assembly shows the central suction pipe with water jets on each side, 


suction pipe and passed through to the lagoon. 
It is further considered that the dredger can 
operate successfully when the bed material is a 
stiff clay, but the capacity drops to the region of 
40 cubic yards of solids per hour. 

The number and disposition of the jets of 
water at each jetting head may be adjusted and 
in practice are arranged so that a semi-circular 
“ face” of material is formed, and subsequently 
worked by rotating the dredger about its stem, 
where the delivery pipe emerges. A crew of two 
is needed, and there is a control cockpit giving a 
view of the whole operation. At the demonstra- 
tion gravel was dredged, but applications in 
alluvial mining, recovery of aggregates, and river 
and canal conservancy are considered equally 
promising. Larger capacities are possible, but 
the present design has not been developed for 
sea-going work. Emphasis has been placed on 
dismantling for easy transport. By comparison, 
a device operating on similar principles, but for 
the removal of ash from a power station sump, 
may be referred to in THe ENGINEER of August 8 
last, page 224. 
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An 800 gallon bag tank, fully loaded, on a Bedford 5-ton 


truck 


Collapsible Transport Tanks 


IN our account of the S.B.A.C. Exhibition 
(September 19, page 439) we recorded that 
Marston Excelsior, Ltd., had tested an 800 gallon 
** Portolite *’ tank for carriage on a 5-ton truck. 
Some details of this bag have now been made 
available ; it is illustrated here. The tank is 
shown lashed down ; this is always necessary if 
it is partly empty, but a full tank may be con- 
strained simply by the sides of a truck body if 
they are strong enough. When the bag is empty 
it is rolled up and occupies virtually none of 
the capacity ; by keeping it rolled until the 
filling hoses are connected, air is prevented from 
entering. The tank is filled until it attains a 
specified height. The tank can be emptied by 
gravity or pumping, and to get the last of the 
liquid out the parts of the tank remote from the 
valve and connector are lifted manually. 

The material of the bag will be chosen to suit 
the contents ; fabrics compatible with petrol, 
mineral oils, vegetable oils, water, latex, alcohols, 
detergents, molasses, ketones, esters, fruit juices, 
dilute acids, and salt and alkaline solutions are 
available. The bag can be cleaned with steam or 
detergent ; a second hose fitting may be provided 
to assist in this process. Punctures, we are 
advised, can be repaired easily. 

Apart from the value of collapsible tanks 
where a vehicle does not normally have a satis- 
factory load factor, it is noteworthy that they 
are far less difficult than a metal shell to mount 
on the flexible chassis favoured by vehicle 
makers to-day. 


Buried Distribution Transformers 

WE learn that extensive field trials have been 
carried out in Scotland over the past twelve 
months on a new design of buried distribution 
transformers. The idea behind the trials is that 
the difficulties of finding new sites for transformers 
to reinforce existing supply networks could be 
eased by burying transformers at the load 
centres. Supply authorities would thus have a 
useful alternative to the conventional method of 
reinforcing networks by installing larger trans- 
formers to replace existing equipments which 
may well be remote from the new load centres. 
The buried transformer, on the other hand, 
should be comparatively easy to site since it 
would need no plinth, railing or concealing struc- 
ture but could be laid under a pavement or 
grass verge. 

A transformer embodying these ideas has been 
developed by Ferranti, Ltd., Hollinwood, Lancs, 
with the co-operation of the South of Scotland 
Electricity Board, and it has been subjected to 
twelve months’ field tests in the Clyde area. The 
transformer is an air-cooled SOOkVA, 11,000 
433V three-phase unit having class-C insulation 
and full instrumentation. It is contained in a 
strongly protected tank which is buried directly 
in the ground with only a small ventilating pillar 
showing above the surface, as can be seen from 
the accompanying illustration. 

The ventilating pillar which separates the 


incoming cooling air from the outgoing air was 
designed on the lines of an overground distribu- 
tion pillar. As it is offset to one side of the 
tank the core and coils can be installed or 
removed without difficulty ; the pillar can be 
installed in a wall or hedge, the main tank being 
buried under the pavement, verge or garden. 
The pillar is designed to be fully weatherproof 
whilst allowing free ventilation. It is stated that 
the ventilating system is proof against blockage 
by stones or dirt, whether accidental or deliberate. 

A damaged pillar can be safely replaced or 
repaired without disconnecting the transformer. 
Construction of this particular transformer was 





Ventilating pillar of buried distribution transformer 
installed for field trials in the Clyde area 


simplified by the omission of tappings ; how- 
ever, the manufacture of units with tapping links 
can also be undertaken, access being gained by a 
manhole cover as in standard Post Office 
practice. 

Since the transformer was installed daily read- 
ings have been taken on site. These readings 
have included : kVA “ printometer”’ readings ; 
phase current measurement ; outlet and inlet 
air duct temperatures ; metal temperature at 
top of housing ; air, soil and ambient tempera- 
tures. 

The maximum rating at present in operation 
is SOOkKVA, but as operating experience is 
accumulated, this figure is likely to be increased 
to around 1500kVA. Following the successful 
field trails Ferranti, Ltd., has now received an 
order from the North of Scotland Hydro- 
Electric Board. 


302 h.p. diesel-hydraulic locomotive with a maximum tractive effort of 


28,500 Ib at 14 m.p.h. 


302 H.P. Diesel-Hydraulic 
Locomotive 


WE illustrate one of four 302 h.p. diesel- 
hydraulic locomotives being built by Andrew 
Barclay, Sons and Co., Ltd., Kilmarnock, for the 
Central Electricity Generating Board, for handling 
coal at the new power station at High Marnham. 
The weight of this locomotive in working order 
is 42 tons and the maximum tractive effort is 
28,500 Ib at 30 per cent adhesion and at 14 m.p.h. 
It will run up to a maximum speed of about 
14 m.p.h. with light loads and will start a load 
of 1600 tons on the level, assuming a starting 
resistance of 18 Ib per ton, and will haul this load 
at a maximum speed of 24} m.p.h. It will haul 
1000 tons at 5 m.p.h. on the level. The makers 
point out that the speed range of this design of 
locomotive can be varied by altering the ratio 
of the final drive reduction gears so that a higher 
maximum speed can be provided if desired. This 
will, of course, necessitate a reduction in the 
maximum tractive effort at low speeds, but a 
locomotive which will run up to 20 m.p.h. would 
still have a maximum sustained tractive effort of 
25,000 Ib. 

The three-stage Twin Disc torque converter 
fitted gives a torque multiplication of 5 or 6:1 
and, as the necessary torque multiplication can be 
obtained in one unit, there is no necessity for 
change-over valves or complicated mechanisms 
to ensure engagement of gears at the appropriate 
speeds. The driver controls the train and the 
speed by use of the throttle and brake levers only. 
A plate-type friction clutch is provided between 
the engine and the torque converter in order to 
avoid running the converter while the locomotive 
is standing and also to facilitate reversing by 
removing the drag of the converter from the re- 
versing gear teeth. This clutch is engaged with the 
engine idling and is not used to take up the load. 

The locomotive has a Rolls-Royce eight- 
cylinder supercharged engine which develops 
302 b.h.p. on a twelve-hour rating at 1750 r.p.m. 
The torque converter is connected to the engine 
crank case by an S.A.E. housing, making the 
engine and converter a single unit. The converter 
uses fuel oil as its working fluid and this oil is 
constantly changing as ‘it circulates back to the 
tank through a bleed orifice. The necessary 
pressure is maintained in the torque converter 
by a gear pump mounted on the engine. As a 
precaution against over-heating of the converter 
fluid at high speed when running light, an output 
shaft governor is fitted to limit the maximum 
speed at which the locomotive can be driven. 

A propeller shaft with Layrub flexible couplings 
is fitted between the torque converter and the 
reverse and final drive unit, which is of Wiseman 
manufacture. Westinghouse compressed air 
brake equipment is operated by a self-lapping 
driver's brake valve, compressed air being 
supplied by a 25 cubic feet air compressor driven 
by belt from an extension shaft at the front of 
the engine. All controls are mounted on a desk 
in the front of the cab and the throttle and brake 
controls are duplicated so that the locomotive 
can be driven from either side. 
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Industrial and Labour Notes 


Forty Hour Week 

At a meeting on Thursday of last 
week, the council of the Confederation of 
Shipbuilding and Engineering Unions dis- 
cussed again the rejected claim for a shorter 
working weck. It is reported that the 
council decided to refer the dispute over the 
claim to the Minister of Labour, the aim 
being to have the matter submitted to the 
Industrial Disputes Tribunal by December 10. 
That is the last date on which claims can be 
received for compulsory arbitration prior to 
the winding up of the tribunal. 

The claim for a forty hour week in the 
shipbuilding and engineering industries was 
first lodged by the union confederation in the 
summer of last year. It was rejected by the 
employers’ federations. Subsequently, the 
unions proposed that the shorter working week 
should be introduced in stages, a forty hour 
week being reached by the beginning of 1961. 
This alternative claim was refused by the em- 
ployers’ representatives at the end of August. 


Trade Unions in 1957 

A separate section of the annual 
report of the Chief Registrar of Friendly 
Societies, which has just been published, 
deals with the membership and finances of 
registered trade unions. This document 
records that during 1957 trade union mem- 
bership increased from 8,549,000 to 8,593,000. 
The most marked increases in membership 
occurred in the unions concerned with mine 
and quarry workers, engineering and ship- 
building workers and paper and printing 
workers. In these three groups there were 
membership increases last year of 31,000, 
47,000 and 9000 respectively. But in the 
** genera! labour organisations ’» membership 
declined by 27,000. 

The income of the unions from. their 
membership increased last year by £2,157,000 
or 10-5 per cent ; this increase was achieved 
for the most part through rises in the rates 
of members’ contributions. The working 
expenses of the unions increased last year by 
7-4 per cent, compared with 7-2 per cent in 
1956. About dispute benefits the report says 
that expenditure under this head has been 
increasing each year since 1952. The total 
expenditure on dispute benefit last year was 
£2,971,000 and was the highest since 1926, 
the year of the general strike. The largest 
single contributory cause of this increase in 
dispute benefit was the fifteen-day stoppage in 
the engineering and shipbuilding industries 
during March and April last year. 


Iron and Steel 


The improvement in steel production 
in September, following the effect of the 
holiday months, was not maintained during 
October. Output of ingots and castings 
averaged 363,500 tons a week which repre- 
sents an annual production rate of 18,902,000 
tons, compared with a rate of 22,766,000 
tons in October last year. According to a 
Parliamentary reply, made last Monday, 
steel production is now running at about 
78 per cent of capacity. Pig iron production 
was a little higher in October than in the 
two preceding months. It averaged 241,900 
tons a week and was thus at an annual rate 
of 12,579,000 tons. A year ago, however, 
output was running at an annual rate of 
14,844,000 tons. 

The Iron and Steel Board reports that, in 
the third quarter of this year, total steel 


deliveries were 15 per cent lower than in the 
comparable period of 1957. The principal 
decline this year has been in all kinds of steel 
sections. In each quarter this year, deliveries 
of light sections have been below those of 
last year, while in the case of heavy sections 
deliveries were maintained during the first 
quarter of the year but fell off during the 
second and third quarters. At the same 
time, deliveries of strip mill sheet continue 
above last year’s level. The Board says that 
the sharpest reductions this year in steel 
demand have occurred in the nationalised 
industries, notably coal mining and the rail- 
ways, deliveries to which fell during the 
third quarter by 29 and 31 per cent respec- 
tively from last year’s level. Shipbuilding 
and constructional engineering have also 
considerably reduced their purchases. In 
the general engineering group, electrical 
engineering is taking more steel but other 
branches less. The reduction in_ steel 
deliveries to the motor trade reflects the 
lower demand for commercial vehicles. The 
Board’s report adds that producers’ exports 
of steel have fallen proportionately more 
than their home trade. Export deliveries 
were 18 per cent lower in the third quarter 
of this year than in the corresponding period 
of 1957 while deliveries to the home trade 
were 14 per cent lower. 

The Government’s statement on the two 
new strip mill projectsis reported on page 817. 


Safety Training Centre 

On Wednesday, a new safety training 
centre for foremen and others in the building 
and civil engineering industry was opened at 
the Government Training Centre, Enfield. 
The Ministry of Labour says that the estab- 
lishment of this training centre marks a 
further development in the co-operation 
between the government and industry in a 
drive to cut down the numbers of accidents 
on building and civil engineering sites. Last 
year more than 16,000 accidents were reported 
in these industries, including 185 fatalities 
out of a total labour force of about 1,250,000. 
The London Building and Engineering 
Contractors’ Accident Prevention Group has 
been given the use of land and buildings at 
the Government Training Centre, Enfield, 
and member firms of the group have con- 
tributed money, materials and equipment to 
erect the shell of a two-storey buiiding and 
to dig a trench which can be used to illustrate 
different methods of timbering excavations. 
Scaffolding is erected round the demonstra- 
tion building to show the right and the wrong 
way of doing the job. It is expected that 
there will be about six courses a year, each 
accommodating thirty students; these 
students will be building foremen and others 
whose everyday duties involve the mainten- 
ance of safety standards during building 
operations. Each course will last two days 
and will consist of lectures, demonstrations 
and practical exercises. The lecturers will 
be drawn from safety experts in the industry 
itself and from members of H.M. Factory 
Inspectorate. The courses will be similar in 
character to those which have been success- 
fully run at the Birmingham Industrial Safety 
Training Centre over the past two years. 
Although the Ministry of Labour will co- 
operate as far as possible in the running of 
the courses the general control of them, and 
the responsibility for them, will rest entirely 
with the London Building and Engineering 

Contractors’ Accident Prevention Group. 


Overseas Trade 


The Board of Trade has stated that. 
in the third quarter of this year, the volume 
index of imports rose by two points to 113 
(1954100). Imports were thus about 
| per cent higher than in the corresponding 
period of 1957, although, as a result of the 
improvement in the terms of trade, they cost 
roughly 5 per cent less than a year ago. 
With the notable exception of basic materials, 
the index for which fell to 90, the volume of 
imports in all classes was greater than in the 
third quarter of last year. 

The volume index of exports for the third 
quarter rose by one point to 109 (1954= 100). 
The Board of Trade says that, although this 
increase represents a slight recovery in the 
level of exports compared with the preceding 
quarter, when they were affected by the dock 
strike, the volume is still below that of the 
third quarter of 1957, as well as being 14 per 
cent lower in terms of value. The rise in the 
volume of exports has been marked in food, 
beverages, tobacco and petroleum and petro- 
leum products. Exports of manufactured 
goods as a whole, the index for which moved 
one point to 111, continue to lag and have 
not yet regained the volume attained in the 
third quarter of 1957. Analysis of the 
“manufactured goods’ figures shows that 
exports of engineering products have tended 
to fall a little over the last six months. The 
volume index for this group in the third 
quarter was 118, compared with 121 for the 
whole of last year. 

The export price index remained unchanged 
at 110 during the third quarter. Owing to a 
decline in the prices of basic materials, the 
import price index fell by one point to 98. 


Export Credit Cover for Engineering Goods 
The Export Credits Guarantee Depart- 
ment says that the arrangements have been 
simplified for cover on those engineering 
goods commonly sold on credit terms 
ranging from six months to three years 
maximum, whatever the unit value of those 
goods, which are covered by “ extended 
terms ” endorsements or memoranda attached 
to the normal short-term cover. The normal 
short-term cover continues to apply to raw 
materials and consumer goods, apart from 
motor-cars, for which terms in excess of six 
months have been and will continue to be 
covered on a “ case by case ”’ basis. 

Hitherto the credit terms acceptable for 
insurance within the engineering goods field 
have been decided for each application for 
cover on an individual transaction. But the 
department has now informed such policy- 
holders that they can assume there will be no 
objection to credit terms up to two years 
maximum in respect of orders of £20,000 or 
more for either commercial credit users (such 
as distributors) or for end-user buyers ; and 
that there will be no objection to terms up to 
three years maximum for orders of £50,000 
or more for end-user buyers. It is hoped 
that this will relieve exporters of uncertainty 
as to credit terms in much of the “* extended 
terms” field, and thereby assist them in 
negotiation of business. Where the exporter 
seeks to give credit for longer periods than 
provided for above, it will still be necessary 
for him to make an individual case to the 
Exports Credits Guarantee Department, 
which in all cases retains underwriting dis- 
cretion as to the other elements of a 
contract. 
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Centre National des 
Industries et des Techniques 


No. I. 


Inaugurated by the holding of the ** Mécanélec 58” Exhibi- 
tion recently, the Palais des Expositions du Centre National 
des Industries et des Techniques (C.N.1.T.) is scheduled for 
The groined vault roof 
seen in the accompanying aerial view, is 
inscribed in an equilateral triangle with sides measuring 
218m, and supported at only three points. 
unusual in form and in design, constructed in very short 
time, holds two world records : the longest known span for 
a shell structure, 206m at each fagade and 238m at the 
groins, and the largest surface supported at a single point, 
The floor area totals nearly 100,000 
de la 
Puteaux, on the projected Concorde-Etoile axis, the C.N.1.T. 
forms the first building of an important development scheme. 


substantial completion next year. 
of the hall, 


7000 square metres. 
square metres. Situated at the 


LTHOUGH the Grand Palais provides 

Paris with a centre for exhibitions of nearly 
50,000 square metres of floor space, both its size 
and structure have become increasingly inade- 
quate for the modern large exhibition which 
often involves the showing of heavy equipment. 
The engineering industries in particular have 
never had adequate exhibition facilities since the 
Galerie des Machines was demolished in 1909, 
and it is therefore not surprising that the initia- 
tive to build the new Palais des Expositions du 
Centre National des Industries et des Techniques, 
the C.N.I.T. for short, should have come from 
that quarter. It was the President of the Syndicat 
National des Constructeurs des Machines Outils, 
M. Emmanuel Pouvreau, who after the last war 
was instrumental in forming the Société Anonyme 
du Centre National des Industries et des Tech- 
niques in which participated the Federations of 
the Mechanical, Electrical, Chemical, Auto- 
mobile, Iron and Steel, and Petroleum Industries, 
as well as the Banque de France, the Caisse des 
Dépoéts et des Consignations, Gaz de France, 
Electricité de France, the S.N.C.F., the Régie 
Nationale des Usines Renault, and others. 

This company acquired at the Place de la 
Défense at Puteaux (Seine), a triangular site of 
40,000 square metres, bounded to the south by 
the Avenue Perronet. This short road forms the 
continuation beyond the Rond-Point de la 
Défense of the ** Voie Triomphale,”’ the great and 
as yet only partially completed avenue, already 
planned by Colbert to extend in a straight line 
from what now is the Place de la Concorde, to 





Place 
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This structure, 


Défense, 


the Forest of St.-Germain. The other two 
boundaries are the Avenue de la Division 
Leclerc which also radiates from the Rond-Point, 
and the Rue Carpeaux, with the railway from 
St.-Lazare to St.-Germain behind it. 

Since the days of 1871 when some of the 
heaviest fighting during the siege of Paris centred 
on the neighbouring fort of Mont Valérien, the 
area had formed a forgotten corner of the 
suburbs, housing a number of dwellings and 
small-scale factories. Thanks to M. Pouvreau’s 
initiative, the construction is now nearing com- 
pletion there of what will be the principal exhi- 
bition centre of France, and one of the most 
important of its kind in Europe. 
the site, and the need to utilise, in an elegant 
manner, a maximum of the available land, 
inspired the team of architects (MM. Camelot, 
de Mailly, and Zehrfuss) in co-operation with 
Monsieur N. Esquillan as Technical Director of 
the group of civil engineering firms Balency 
Boussiron-Coignet, to design the unusual build- 
ing shown in our title illustration. 

A double reinforced concrete shell, in plan 
projection an equilateral triangle of 218m side, 
covering 21,000 square metres (the actual roof 
surface is 27,000 square metres), and rising at the 
centre to 51-Im above ground level, it is sup- 
ported at the three corners, which together are 
built to carry a total of 14,200 tonnes dead load 
plus 1400 tonnes of snow and service load 
Spreading of the supports is prevented by ties 
laid in the direction of the facades. The two 
ties which end at each corner are designed to 


a 


Fig. 1—The twin hangars at Marignane (Marseilles airport, 1951) have each a clear span of 101-5m 


with a rise of 12-1m. 


of 19m at the eaves by hydraulic jacks in daily stages of 1-06m. 
shell comprises six corrugations of 9-8m span and 2-2m rise. stiffened by spandrels. 
force is taken up by high-tensile concrete-encased tie rods. 


Built at ground level, the 60m long roofs were raised to their present height 


Each 6cm thick, single reinforced concrete 
The spreading 
The design is the evolutionary predecessor 


of the C.N.1L.T. 


The shape of 





Garry a tension, of 2 x 3750 tonnes - 7500 
tonnes, equivalent to the weight of the Eiffel 
Tower. 

Both with regard to span and roofed area per 
support (7000 square metres) it is the largest 
building in the world, spanning over twice the 
distance of the twin hangars at Marignane air- 


port near Marseilles (1951)—by the same 
designer—each of which have a span of 101-5m 
(Fig. 1).* 


It may be noted that the arch in the vertical 
plane of symmetry through any corner and the 
centre, would, if projected, span 238m. The 
span of the facades exceeds the width of the 
Place de la Concorde, and the rise is larger than 
the height of the Arc de Triomphe. The three 
facades totalling 10,000 square metres are com- 
pletely glazed. Built into them are rectangular 
multi-storey structures, each comprising five 
floor levels, including ground floor. The ground 
and second level extend, without internal walls, 
throughout the building except for a hexagonal 
area of 800 square metres left open in the centre 
of the second level, which permits the vault to 
be seen from below. The first floor level forms 
a gallery extending internally around the whole 
circumference. Altogether there are 71,000 
square metres of exhibition space with an 
additional 30,000 square metres of service area. 
The completed building will have a conference 
room, a cinema with 500 seats, a restaurant and 
self-service canteen for 1800, with 26,000 square 
metres of gardens and parking space for 3000 to 
5000 vehicles outside. All floors have load 
capacities of 500 kg per square metre, except the 
centre second floor level which can carry a 
distributed load of | tonne per square metre 
plus certain point loads. 

The public, of whom up to 60,000 are to be 
admitted simultaneously, obtain access by way 
of 124 doors, the main entrance being over a 
monumental staircase 75m wide and 6m_ high 
from the Avenue Perronet. A further seven 
doors are for goods traffic. All levels are inter- 
connected by staircases and lifts. Public trans- 
port, by bus, railway (Métro and S.N.C.F.), and 
helicopter, is to be extended to the new Centre. 

The total inclusive cost of the Centre will 
amount to an estimated 4000 million francs. Of 
this amount, the civil engineering works required 
2400 million, or 24,000 francs per square metre 
of floor space. The whole amount was raised by 
industry without the aid of the Government, 
which, on the contrary, benefits through taxation 
to the extent of 500 million francs. 

Before we go into the technical details of the 
C.N.LT., note should be taken of the general 
impulse to development which this project has 
imparted. By decree of October 20, 1956, plans 
were approved for the rebuilding of the district 
on either side of the Défense—Etoile axis as far 
as both banks of the Seine at Neuilly, which is 
about Ikm away (Fig. 2). This stretch (the 
Avenue du Général de Gaulle) is to be widened 
to 145m with double carriage-ways, a fly-over at 


*See Supplement aux Annales de |’ Institut Technique du Batiment 
et des Travaux Publics (September 1952), Vol. 5, No. 5 (Series 
XX). 
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Fig. 2—Model showing proposed development of the Quartier de la Defense, Puteaux. 
may be seen behind the Rond-Point de la Defense fly-over on the right. 
road is the multi-storey Documentation and Study Centre. 
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The C.N.LT. 
Facing it across the high-level 
The scheme extends to the banks of the 


Seine at the Pont de Neuilly (foreground) 


the Rond-Point de la Défense, and is to con- 
tinue at a high level along the Avenue Perronet 
and over the railway line to St.-Germain, thereby 
circumventing the obstruction of low bridges on 
this line which at present impede exhibition 
traffic. Buildings to be erected under this long- 
term scheme include headquarters for many 
industrial federations and important enterprises ; 
facing the C.N.LT., there is to be a Centre of 
Study and Documentation, which is to house all 
the agencies concerned with scientific and 
industrial documentation and information, as 
well as offices of the great international scientific 
societies 


HISTORY 


The Société Anonyme du Centre National des 
Industries et des Techniques, as the owner, 
appointed the team of architects in 1951. Their 
preliminary design being approved, they 
approached a number of leading civil engineers 
for technical solutions which, in turn, were dis- 
cussed with prospective main contractors. When, 
after three-and-a-half years of discussion, 
research and design work, the final solution had 
crystallised, it was possible at the same time to 
appoint contractors on the architects’ recom- 
mendations. By this procedure, it is stated, it 
was possible to avoid the delays connected with 
the holding of a design competition and the 
subsequent calling for tenders. 

To speed up matters further—for a term of 
only twenty-one months had been stipulated 
for completion—the contractor’s design office 
(eleven engineers, eighteen draughtsmen) was 
housed in temporary quarters at the site. Since 
it would have been very difficult to find enough 
qualified labour (700 to 800 men) to carry out the 
work at such speed by standard methods, it 
became necessary to resort to a high degree of 
mechanisation and prefabrication. In this way, 
a labour force of 350 proved sufficient—300 at 
the site and fifty at a concrete batching and 
prefabrigation plant at the Pont de Bezons, 
4km ron on the Seine. Over 350 million francs 
were spent on equipment and the total installed 
power of 2010kVA—nearly 6kVA per man— 
must be considered exceptionally high for this 
class of work. 

The first earth movement began in July, 1955, 
and on May 8, 1956, the first concrete was poured. 
The order of construction was: foundations, 
columns, upper floors within area of roof, 
ground floor, centre roof section, upper floors 


outside roof area, second and third roof sections, 
facades ; some of the interior work has already 
been carried out on the lower levels, but work on 
the upper floors still remains to be done. Shut- 
tering of the first section of the roof was struck 
on March 7, followed by the second section on 
June 27, and the last on September 2. Final 
completion of the building is scheduled for 1960. 


SITE 
The site immediately adjoins the Rond-Point 
de la Défense at Puteaux (Seine) to the north- 
west. The ground slopes slightly to the north 
and consists of sandy clay with a seam of lime- 
stone rock between the depths of 12m and 
13-5m. 
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LAYOUT 

In conformity with the triangular shape of the 
site, the three facades of the hall are mutually 
at 60 deg., facing the boundary roads as has been 
mentioned. Our illustration (Fig. 3) shows the 
outside from the Avenue de la Division Leclerc. 
The inside of the building (Fig. 4) is on three main 
levels : the ground floor at 49-5m sea level ; a 
gallery at 55-Sm sea level running all along the 
circumference, and the main upper level at 
61-5m sea level. At this level, the central floor 
area A rests on fifty-one columns arranged in a 
pattern of equilateral triangles of 18m side. The 
columns are 9-8m high and the hollow floor has 
an overall thickness of 2:2m; constructed of 
prefabricated triangular units, it is a monolithic 
structure without any expansion joints, and of 
great strength, being designed for a distributed 
loading of 1 tonne per square metre of slab and, 
in addition, able to carry a lorry of 3-5 tonnes per 
wheel anywhere on the area supported by each 
column. The lower deck of this box structure, 
which is designed for a loading of 100 kg per 
square metre, is for service purposes. 

The ground floor is of stabilised earth and is 
uninterrupted but for the columns which support 
the triangular floor above. A hexagonal well of 
800 square metres in the centre of floor A 
allows one to see the underside of the roof from 
the ground. 

These three levels (ground, first and second 
floor) extend outwards into rectangular multi- 
storey structures B built into the facades, as 
well as into the corners of the building (areas C). 
The structures B also have prefabricated floors, 
but use rectangular column spacings of 9m 
by 12m or 9m by 13-5m. In each facade there 
are two additional storeys above level A, at 
66°5m and 71-5m sea level. Altogether, the 
five levels represent aggregate floor areas of 
30,000, 18,000, 29,500, 10,000 and 12,500 square 
metres, respectively. The floors C_ being 
irregular, are cast in situ. 

The facades of the building, totalling 10,000 
Square metres, are completely glazed. Their 
framework is self-supporting in the vertical 
direction and is arranged to allow the roof to 
rise or fall freely with changes in temperature. 

Owing to the sloping nature of the site, lorries 
have direct access from the road to ground, 
first, and second floors. All floors are inter- 
connected by staircases and lifts. The installation 
of escalators has for the time being been deferred. 

For the exhibition of heavy machinery in 
particular, the adjoining hall, seen on the right 
in Fig. 3, has been provided. This hall extends 





Fig. 3—The C.N.LT. partially completed (summer, 1958). 
f the roof, and the massive crown beams. 


elements on the outer sections 0 


taking side load components. 


Note the assembly of the prefabricated 
The three sections of each 


nave are as yet separate, the two outer ones resting on hydraulic jacks with roller bearings at the crown 


The temporary building on top houses strain gauges and transmitters for 
controlling the cranes by radio 
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Fig. 4—Plan of C.N.LT. showing floor areas (dimensions in metres). Ground floor, 30,000 square 
metres at 49-5m sea level, is surmounted by four upper floors, 18,000, 29,500, 10,000 and 12,500 
square metres, respectively, at levels 55-5m, 61:5m, 66:5m and 71-5m sea level ; the underside of the 


roof is 48m above ground at the highest point. Upper floor levels are distributed as follows : 


area A 


second level only, areas B levels 1 to 4, areas C levels 1 and 2 only. (a) shows the rectangular pattern 
of the columns supporting floor areas B; (6) the triangular pattern used in section A 


to second-storey height and is equipped with a 
20-ton travelling crane. 


FOUNDATIONS AND COLUMNS 


The three vault supports at the corners of the 
roof take the form of 12m high blocks of con- 
crete poured into excavations resting on the 
limestone at 13m depth. Each support was 
designed to carry a vertical load of 5200 tons 
(4740 tons deadweight, 460 tons snow and 
service), giving rise to a ground pressure 
of 8 kg per square centimetre. For 
counteracting the side thrust of the vault, the 
foundations are interconnected by ties passing 
along the line of the facades and buried to avoid 
the effects of temperature fluctuation. From 
each foundation block, two sets of cables pass in 


each direction, at a small angle to the horizontal, 
to a double anchor block, from where the tie is 
continued in the form of a single horizontal 
member to a similar anchor at the other side. 
These anchors extend downwards 15°25m 
through the limestone layer. 

The columns supporting the central triangular 
floor at 18m pitch are 9-8m high and of down- 
ward-tapering, hexagonally fluted section of 0: 8m 
base diameter. Designed for a total loading of 
nearly 500 tons, they are set on concrete founda- 
tions formed by the *“* Benoto”’ process. These 
consist of 6m deep blocks, 1-4m in diameter, 
with a mushroom footing 2°4m in diameter, 
transmitting a ground pressure of 11 kg per 
square centimetre. 

The rectangular floors rest on columns having 
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capacities between 100 and 500 tons and founded 
in a similar manner. The section near the top 
of the column fits a Im by 0-5m rectangle and 
has rounded ends of 0:25m radius. Both kinds 
of column are depicted in Fig. 5. 


FLOORS AND STAIRCASES 


Expansion joints divide the building into 
eleven sections, i.e. the central triangular floor, 
the three corners, six rectangular blocks (one on 
either side of the centre of each of the three 
facades), and the adjoining heavy machines 
exhibition hall. 

In many respects outstanding is the design of 
the triangular main floor, area A in Fig. 4, 
As has been mentioned, it is a prestressed box 
design comprising an upper and a lower deck, 
the overall thickness being 2:2m. Each deck 
was built up from precast reinforced concrete 
units in the shape of equilateral triangles with 
5:76m long sides. The top deck units, which 
weighed 4:5 tonnes apiece, were 8cm thick and 
had 0:6m deep ribs along their circumference, 
while the bottom deck was constructed of 6cm 
thick units weighing only 3 tonnes and having a 
smaller, 0-33m deep flange. Each unit was cast 
with a central hole 0-3m in diameter, which is 
normally kept plugged but is available to conduct 
the internally laid services to the floor above, 
or, in the case of lighting, to the ceiling below. 

Our illustrations Figs. 5 and 6 show this 
arrangement. The internal clearance is 1-81m, 
sufficient for a man to walk upright. 

In erecting the floor, use was made of the 
previously constructed columns and of tubular 
steel trestles to support the lower deck elements, 
of which there were nine in each area subtended 
by three neighbouring columns. The upper 
slabs were then laid on top of temporary trestles 
resting on the lower deck. The 0-24m-wide 
cavities left between adjacent ribs were filled with 
concrete, thus joining the components into an 
unbroken floor area. Along the lines of the 
columns, the fillings were continued vertically to 
join with the upper ribs to form internal webs. 
These are continuous except for a rectangular 
opening 5-4m long and Im high at the centre 
of each 18m span. Near the top and bottom of 
each web were inserted a pair of prestressing 
cables, which are up to 144m long and were 
tensioned in stages to about 100 tonnes accord- 
ing to the “ Boussiron B.B.R.” process. In 
order to allow the cables to pass cross-over 
points in a straight line—two by six cables cross 
at each column—they had to be run at different 
levels, but in all cases the tensions were adjusted 
so that the resultant force should be in the neutral 
plane of the floor section. At the centre of each 
18m triangle the upper and lower slabs are 
joined by a prefabricated concrete post. A 
total of 1294 slabs and seventy-two posts were 
used. 

Investigation of this floor design showed that 
under point loading there takes place a “ migra- 
tion ’* of the prestressing into the slab due to the 
creation of “ virtual beams *’ which considerably 
strengthens the slab. 

The average concrete consumption, for both 
decks together, was 0-35 cubic metre per square 
metre, the amount of * Caron’”’ reinforcement 
steel (24 kg per square millimetre) was 32 kg per 
square metre, and that of mild steel reinforce- 
ments, 8 kg per square metre. The prestressing 
cables contributed another 6-5 kg per square 
metre. 


RECTANGULAR AND CORNER FLOORS 


The areas marked B in Fig. 4 were carried 
out as prefabricated floors based on the rec- 
tangular module 9m by 1-5m. Two column 
spacings were used, viz. 9m by 12m, and 9m by 
13-5m. The columns are joined by beams in the 
direction of the larger distance, standard precast 
slabs being laid crosswise to bridge the shorter 
span. 

As it was impossible to transport, and place by 
crane, complete precast main beams of the 
sizes required, recourse was had to a method 
which employed precast components as moulds 
which were converted into the complete beam, 
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Fig. 5—This view clearly shows the two principal floor designs, the two kinds of main co ’ 

the large twin staircases. The triangular central floor (left and centre) with columns 18m apart, can 

support 1 tonne per square metre plus live loads. The rectangular floors, like that on the right, can 
carry up to 500 kg per square metre 


and at the same time joined to the rest of the 
structure, by filling them with concrete in situ, 
This procedure is similar to that described above 
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in connection with the 
triangular floor, except 
that here no extra shut- 
tering was required. 

The rectangular floor 
slabs, as cast, measured 
868m by 1:47m_ by 
0:-06m thick with 0-5m 
deep ribs all round the 
edges tapering from 
12cm down to 9cm. The 
long edges were rebated 
at the top so that the 
slabs could be joined by 
grouting the recesses 
thus formed. 

The fioors were erected 
by spanning the col- 
umns with precast U- 
channels, placed hollow 
side upwards. These 
channels measured 0° 5m 
by 0-5m in section, with 
a l5cm thick web and 
9cm thick flanges, and 
contained all the rein- 
forcement steel of the 
final beam. By them- 
selves they were, how- 
ever, not load-supporte 
ing, and therefore had to 
be temporarily under- 
pinned. The ends of the floor slabs were rested 
on the upturned flanges of the channels, 
leaving a trough 0-32m wide and 0°85m deep 
which was filled with in situ concrete. The ends 
of these troughs were formed by the narrow 
sides of the columns. 

The rectangular floors, totalling 53,000 square 
metres, are designed for a loading of 500 kg per 
square metre. The U-channels, of which 400 
were required, each weighed 4 to 6 tonnes 
depending on length. There were 4000 slabs, 
each weighing 4-2 tonnes. This represents a 
total concrete consumption for the rectangular 
flooring of 0-2 cubic metre per square métre, 
involving a steel consumption of 18 kg of 
“Caron ”’ steel per square metre. 

The corner floors, which are 
in Fig. 4, total 3000 square metres. 
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Fig. 6—Another view of the triangular floor during construction, while at the 
back some of the upper rectangular floors are being placed. 


On the right 
is part of the roof scaffold 


two levels (first and second floor). Owing to the 
irregular layout they had to be cast completely 
in situ in the traditional manner. 


STAIRCASES 


The principal connection between floors is by 
nine sets of twin staircases, two of which may be 
seen in Fig. 5. It will be noted that they consist 
of flights of stairs placed side by side and rising 
in opposite directions, with common landings 
joining the two staircases at half-storey level. 
Each flight has a width of 3-1m (or 3-2m) and a 
thickness of 0:33m, and spans the considerable 
distance of 18m without intermediate support. 
Special measures were required to support the 
horizontal tensions and compressions of about 
50 tonnes set up in the supporting floors. 


( To be concluded ) 


Lake of Constance Aqueduct 


FTER.a period of construction of four years, 

the Lake of Constance long-distance aqueduct 
has been completed as far as Stuttgart. This new 
water supply, which has a capacity of 2160 litres 
per second, will be extended northwards next 
year to Ludwigsburg and Bietigheim. Its 
construction was necessitated by the enormous 
increase in consumption which began in the 
1920s and has continued ever since, except for a 
temporary drop during the latter part of World 













War II. As elsewhere, this increase is not only 
due to a larger population, but the amount 
required per head per day has drastically gone 
up, due to industrial expansion. According to 
the current ten-year plan of the Land Baden- 
Wiirttemberg, the per capita water consumption 
will reach 250 to 350 litres per head per day 
during the next four years. This may appear a 
moderate figure. It is expected to prove to be 
fairly accurate, on the strength of the accuracy 
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of previous forecasts which were within +10 per 
cent. 

Characteristic for Baden-Wiirttemberg is the 
wide diffusion of industry which, in the absence 
of basic industries owing to the lack of coal 
and ores, from an early date tended to develop 


as typical light industry (textiles, precision 
engineering, tools). Such industries are not tied 
to any particular location, but, nevertheless, 


tended to be attracted to existing centres of 
settlement which are concentrated for the most 
part in the valleys of. the Rhine and Neckar. 
Much of the Neckar area lies in the lee of the 
Black Forest mountains, and as a result has a 
rainfall of only up co 1000mm per annum, a 
large part of which includes Stuttgart, having 
only up to 700mm per annum, whereas the Black 
Forest receives 1000-2000mm and more. A 
review of the development over the last eighty 
years has shown that Middle Wiirttemberg, 
the foothills of the Swabian Alb, the Zollernalb, 
Upper Neckar, Upper Danube, and part of the 
Black Forest around Hegau, may be expected 
by 1980 to require a total water supply of 3-0 to 
4-5 cubic metres per second. 

Five projects for improving the position have 
been suggested since the early years of the cen- 
tury. A twin aqueduct from Lake Constance to 
Stuttgart, one branch via Tiibingen and the 
other through Ulm, was proposed in 1909, a 
scheme for obtaining water from the Danube 
was put forward in 1912, and a scheme for taking 
water from both the Rhine below Karlsruhe and 
from Lake Constance, was mooted as recently 
as 1948. Further consideration, however, showed 
that the Rhine would only yield about 1000 litres 
per second if a serious lowering of the water table 
in dry years was to be avoided; the upper 
Danube also carries insufficient water, and the 
same applies to its contributory, the Iller, as 
well as to another source of river water, the 
Eyach in the Black Forest (500 litres per second). 
By contrast, the quantities of water in the Lake 
of Constance appear well-nigh inexhaustible. 
Measuring 538 square kilometres in area, it 
holds a volume of 48,000 million cubic metres, 
equivalent to seven years’ consumption in the 
Federal Republic, both domestic and industrial. 
The River Rhine which flows through the lake, 
has a flow of between 100 and 1080 cubic 
metres per second (average .about 365 cubic 
metres per second), two-thirds of the annual total 
occurring in the summer. The initial rate of 
withdrawal by means of the aqueduct amounts 
to 30,000,000 cubic metres per year, equal to 
0-3 per cent of the outflow from the lake into 
the Rhine, or 0-1 per cent of the annual flow at 
Basle. Very soon, however, the full present 
capacity of about 70,000,000 cubic metres per 
annum will be utilised. 

Although a number of communities, both 
Swiss and German, have used lake water from 
several different points along the lake for many 
years, the part of most interest for a major supply 
scheme was found to be the north-western arm, 
known as the Lake of Uberlingen, which extends 
over 61 square kilometres and holds some 
5000 million cubic metres. Bounded on one 
side by a rocky shore, on the other by forests, 
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Fig. 1—Elevation of Lake Constance aqueduct 
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with few human habitations, the waters of the 
up to 147m deep Uberlingen lake are of high 
quality. Researches carried out in 1953 at an 
experimental filter plant 1-S8km east of the 


village of Sipplingen showed that at a depth of 


50m to 60m the temperature is 4 deg. to 6 deg. 
Cent. ; hardness is 7-10 deg., bacterial counts 
vary from 0-5 during the summer to less than 
100 per litre during the 
winter (when vertical 
mixing through convec- 
tion takes place). The 
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internal diameter as before. The remaining 
distance to Ludwigsburg is, or will be, con- 
structed in welded steel conduit of 600mm to 
1300mm nominal diameter, with about 5km of 
cast pipe of 500mm diameter in the last section 
Branch connections total 120km and are carried 
in steel or cast iron with diameters ranging from 
100mm to 800mm. 
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pH value is around 7-5, 
the oxygen consumption 
0-5 to 1-3 milligrammes 
per litre, the consump- 
tion of KMnO4 is 8-4 
milligrammes per litre. 
The Uberlingen lake is 
not affected by the 
current of the River 
Rhine. 

On the basis of those 
tests, the take-off and 
initial pumping station 
of the aqueduct was 
erected at Sipplingen. 
Water is obtained from 
a depth of 60m through 
two 450m long suction 
pipes of 1300mm_ bore 
diameter. Four pumps 
are installed, two in 
each of the two sub- 
terranean machine halls 6 
which are 14m_ below ks 
ground level. These 
pumps deliver 750 litres 
per second against a_ St. GEORGEN ° 
head of 305m to 315m. “SS _ * 
There are two. tanks 
fitted in front of the L 
pump inlets which serve 
as surge chambers. 
Room is available for 
installing further pump a 
units, so as to bring the 
output of the aqueduct 
up to 3000 litres per 
second. 

Current is supplied 
by two separate 110kV 
overhead lines, from the 
Schluchsee power station 
and the Nordostschweiz- 
erisches Kraftwerk, to the 
110kV_ switching station 
on the Héhe Hodingen. 
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Of the total installed 

power of ISMW, two- 

thirds is used in the lake ; 

pumping station and the remainder in_ the 
filtration and pumping plant at Sipplinger 
Berg. For the sake of preserving the land- 
scape, the 110kV supply for both stations ts 
taken from the switching station not by an over- 
head line but by two 110kV pressure gas cables to 
the substation where it is stepped down to 6kV by 
two 16MVA transformers. This installation is 
controlled from the Badenwerk switching station 
and the lake pumping station. An accumulator 
battery and diesel set are used for the control 
installation and as an emergency supply. 

From Lake Constance to Bietigheim the main 
pipeline has a length of 154km and is sub- 
divided into two pump sections and one gravity 
flow section. The first pumped section is from 
the lake station 394m above sea level (Im below 
the level of the lake) to the 3-4km distant 
Sipplinger Berg station at 695m above sea level. 
This part of the pipe has a diameter of 1300mm 
and, over two lengths of 275m and 100m, respec- 
tively, is laid in underground tunnels so as not to 
disturb the amenities of the district. From the 
Sipplinger mountain to the Liptingen reservoir 
runs the 22km long second pressure section, 


also 1300mm in diameter and constructed of 


steel. Working pressure in these two sections 
varies between 15 and 40 atmospheres. This 
reservoir, with a bottom level of 748m above 
sea level, is in the watershed between the Lake 
of Constance and the Danube. , 

From Liptingen to the Zepfenhan (Eichenberg) 
reservoir, a distance of 36km, the line is con- 
structed in prestressed concrete with the same 


Lake Constance aqueduct 


The filtration plant on the Sipplinger Berg 
comprises four sets of three rapid action open 
filters, each 100 square metres in area, filled 
to Im depth with sand of 0-5mm to 0-8mm 
grain size, the flow resistance corresponding to 
3-5m H,O. Filtration is carried out under 
natural gradient, the water flowing from a 
30,000 cubic metres raw water reservoir (which 
can be increased to 120,000 cubic metres) through 
the filters to a 20,000 cubic metres clean water 
reservoir. From there the water is pumped to 
Liptingen by four pumps against a head of 
about 100m. 

There are eight reservoirs, including the two 
at Sipplinger Berg, i.e. at Liptingen (volume 
20,000 cubic metres, water depth 5-5m, bottom 
of reservoir 748m above sea level), Zepfenhan 
(10,000 cubic metres, 5m, 701m above sea level), 
Wessingen (Bismarckhohe) (15,000 cubic metres, 
7m, 633m above sea level), Oschingen (Schloss- 
buckel) (15,000 cubic metres, 7m, 591m above 
sea level), Rohr (25,000 cubic metres, 7m, 519m 
above sea level), and Hohe Warte, near Stuttgart 
(10,000 cubic metres, 6m, 426m above sea level). 
Other reservoirs, totalling 12,000 cubic metres, 
are installed in the branch aqueducts to Schwen- 
ningen, Ebingen and Reutlingen, bringing the 
total reservoir capacity to 107,000 cubic metres. 

All the reservoirs are constructed underground 
on the twin chamber system, with reinforced 
concrete walls and covered roof. 

Control of the water quality and observation 
of conditions in the lake will be carried out by 
the former experimental filtration station, which 
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has three rapid-action open filters of 12-6 square 
metres and laboratories for bacteriology, biology 
and chemistry. 

The system will be connected to the Filder 
aqueduct at Esslingen, and will be operated in 
conjunction with it. 

Of the total estimated cost of the scheme of 
DM.215 million, DM.190 million have been 
spent so far: 80 per cent of the cost was for the 
pipeline and only 1-3 per cent for sites and 
compensation for damage to crops. Increases 
in wages and the cost of materials during the 
whole five-year period of construction will 
probably be balanced by reductions in the rate of 
interest and savings on interest payments. Of the 
total amount, the Land of Baden-Wiirttem- 
berg contributed DM45,000,000 as an outright 
grant, as well as a loan of DM.26,000,000, 
the local authorities contributed DM.43,000,000 
and the remainder is to come from other 
sources. If a local authority has a consumption 
of only 50 per cent of its full planned demand, 
it will be charged at the rate of 62-4Pf. per cubic 
metre (S8Pf. next year, when all authorities will 
have been connected), while with a 100 per cent 
planned demand the rate reduces to 35°84Pf. 
per cubic metre. The pumping costs at present 
run at up to 9° 3Pf. per cubic metre and are almost 
entirely composed of electricity charges amount- 
ing to |-5kWh per cubic metre. 


O.E.E.C. Plans More Scientists 


Action by the O.E.E.C. countries during the 
current year to increase the supply of scientists 
and engineers was reviewed by the Council of 
the O.E.E.C. This includes steps to improve the 
teaching of science and mathematics, a pro- 
gramme for the exchange of senior scientists and 
the support of training institutions in specialised 
scientific fields. The policy for next year will be 
considered by the Council on December 15. 
The U.S. Government has offered to increase its 
contribution to the programme from 500,000 
dollars to up to 750,000 dollars, to be matched 
by an equal contribution from the O.E.E.C. 
countries. The O.E.E.C. will, in the next year, 
improve the data on the demand and supply of 
scientists and engineers ; improve the secondary 
school teaching of science and mathematics ; 
help to exchange senior scientists between training 
or research institutions in member countries (a 
programme of senior visiting fellowships financed 
from a general fund to be put into action imme- 
diately). The O.E.E.C. will, moreover, support 
individual training institutions in important 
highly specialised fields and seek effective ways 
for scientific and technical training in industry. 
Training and utilisation of scientific and technical 
personnel in the participating countries are to 
be reviewed annually, for which purpose the 
first meeting will be held in Paris on December 3 
and 4, when the situation in Great Britain, 
Denmark and Norway will be examined. Further 
meetings will take place throughout the year. 


International Atomic Energy Agency 
Mission to Egypt 


Following a request from the United Arab 
Republic to provide an expert on the production 
of uranium from phosphate ores and another on 
the production of heavy water, a three-man 
exploratory mission from the International 
Atomic Energy Agency has left Vienna for 
Cairo. Egypt is rich in phosphates and is 
interested to know whether the extraction of 
uranium from these ores might prove a feasible 
and economic operation. An ammonium nitrate 
fertiliser factory is now being constructed at 
Aswan and a study is to be made of the pos- 
sibilities and the economic interest of producing 
heavy water by the electrolytic method as a by- 
product. The report of the experts will serve 
as a basis for deciding on what steps might be 
taken in meeting future United Arab Republic 
requests for technical assistance in these fields. 
The two expert members of the mission have 
been made available to the Agency by the 
U.S.S.R. and U.S.A. governments under a 
programme of “ free consultants,” in which a 
number of I.A.E.A. member governments 
participate. 
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Automatic Sorting Machine for 
Letter Mail 


BY OUR AMERICAN EDITOR 


An interesting prototype machine for the automatic, high-speed sorting of letter 
mail has been developed by the Rabinow Engineering Company, of Washington, 
D.C.. under a contract arranged and supervised by the National Bureau of 


Standards for the U.S. Post Office Department. 


The machine is designed to sort 


at the rate of 36,000 letters per hour into as many categories as may be needed. 
Sorting can be directed either by a built-in electronic control, by human operators, 


or by a combination of both. 


The system is of modular design and thus adaptable 


to the varying needs of different post offices, with regard to both sorting complexit) 


and space requirements. 


The machine has proved successful in laboratory tests, 


and the U.S. Post Office Department has recently let a contract for the construc- 
tion of a 1000-pocket production machine to be used in a post office. 


OR some time the U.S. Post Office Depart- 

ment has been seeking mechanised sorting 
methods to assist its personnel in keeping up 
with the continuing rapid growth of letter mail. 
Because of its specialised experience with data 
processing machines and electronic equipment, 
the National Bureau of Standards has been aiding 
the Post Office on various mechanisation prob- 
lems. The Bureau has been developing methods 
and machines to speed the handling of mail, with 
much of the equipment development and nearly 
all construction work having been placed in the 
hands of private industry. Two basic problems 
are involved in mechanised letter sorting. One 
is concerned with the information content of the 
address and with the mechanics of the control 
that must be provided by some computer-like 
device for directing the mail sorting. The other 
problem is concerned with the physical handling 
of the mail. To-day’s envelopes and _ their 
contents are obviously not designed for mass 
handling by machine. This fact complicated the 
design of the present machine. If eventually 
standardised envelopes and addresses could be 


made acceptable for wide-scale use the task of 


the machines would be much easier and the 


cost be reduced. 
Work on these problems at the Bureau has 





Fig. 1—Removal of sorted letters from the destination receptacles at the bottom 
of the sorting machine 


proceeded along several lines. Data have been 
and are being collected in representative cities to 
form an engineering basis for the system and 
machine design. These data include such items 
as the general nature of the mail, i.e. the size 
and shapes of envelopes, the proportions of 
handwritten and typewritten mail, and the range 
of colour of envelopes ; the number of letters 
handled each day and their distribution by times 
of day ; and the nature of distribution of local 
mail and outgoing mail. Studies are under way 
on methods of converting the written or printed 
address into a code printed on the envelope 
either with visible or invisible inks, or with 
magnetic materials. The development of special 
phosphorescent inks for this purpose is also in 
process. The sorting machine (Figs. | and 3) 
developed by the Rabinow Engineering Com- 
pany consists essentially of a large number of 
pockets on an endless conveyor and electro- 
mechanical equipment that controls the drop- 
ping of a letter from a pocket into a specific fixed 
receptacle. Accompanying each pocket on the 
conveyor is a steel rod carrying twelve nylon 
wheels. Each wheel can be shifted laterally on 
the rod into one of two positions. Thus, there 
are 2'* or 4096 combinations of wheel positions. 
As the conveyor moves, each set of twelve wheels 
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rolls over tracks (Fig. 5) designed so that, when 
the correct destination is reached, all the 
wheels drop into depressions and the letter is 
released 

The mechanical sorting and coding of letter 
mail begins at the code printer. Here letters 
from a stack of * faced *’ mail, moved by a con- 
veyor belt, are picked off one at a time and 
mechanically placed in a_ reading-and-coding 
position in front of an operator (Fig. 4). He 
reads the addresses, abbreviates their important 
parts, and types these abbreviations on the back 
of the envelope by means of a special printer. 
The print coding is in a binary form, requiring 
six bits for each alpha-numeric character. For 
outgoing mail, the coding operator may merely 
abbreviate the city and the state. The choice 
depends on whether all the coding is to be done 
at the initial location or part of the coding at 
the final destination, and on whether the city to 
which the letter is addressed is or is not equipped 
with automatic machinery. In sorting for local 
distribution, the city need not be mentioned, 
and only the street number and street name will 
be coded. In any case, not more than sixty-four 
bits would be required for the entire abbreviated 
address. The operator then chooses, by push- 
button operation, one of four possible destina- 
tions—local, outgoing, airmail, or miscellaneous 

and sends the coded letter through its first sort. 
The mechanism actuated by the push button 
opens a trap door and sets a directing vane so 
that the coded letter drops into the proper pre- 
sort when it is released from the code printer. 
It is expected that only a few seconds will be 
required to code an average letter. This opera- 
tion may ultimately become the only human one 
in the entire sorting process. The reading head 
of the code reader is physically placed in the 
reader-feeder-inserter mechanism immediately 
preceding the point where the letter is dropped 
into the conveyor. The sorting system is organ- 
ised so that when adequate automatic reading 
machines become available they can be incor- 
porated into the sorter with a minimum of 
alteration. 

An electronic directory, sometimes called a 
memory or a translator, receives the coded, 
abbreviated address from the code reader, 
“looks up” the sorting destination for each 
address and controls the delivery of the letter to 
the receptacle belonging to that destination. 
The electronic directory output drives the code 
wheel setter, which sets each group of code 
wheels on the conveyor carts to the appropriate 





Fig. 2—Electro-mechanical-optical directory for converting 64-bit code address 
information into 12-bit code receptacle selection 
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Fig. 3—Prototype machine developed for the U.S. Post Office Department for the automatic sorting of 
letter mail 


coded arrangement to drop each letter in its final 
sort receptacle. The entire sequence involved 
in looking up the destination and setting the 
wheels is accomplished in approximately one- 
tenth of a second. The electronic directory Is 
an electro-mechanical-optical device specially 
designed to meet the requirements of the sorting 
machine. It converts, according to a pre- 
arranged schedule, the information in the 64-bit 
code of the abbreviated address on the envelope 
into a 12-bit code corresponding to the receptacle 
where the letter is to be dropped by the con- 
veyor. The directory consists of a stack of 
sixty-four thin plates of stainless steel, each 
approximately 1ft square. Each plate has 
etched into it 40,000 small round holes, about 
one-thirtieth of an inch in diameter, spaced on 
‘-in centres. The plates are suspended so that 
they can be moved by an electromagnet from left 
to right by jin. The plates are initially covered 
with an opaque black ink that fills the holes 
completely. Some of the holes are punched out 
to provide the directory with its address con- 
version data. Each plate corresponds to a dot 





Fig. 4—Code printing unit for applying a binary code 
to the back of each individual letter 


position of the binary address code. If the code 
contains the full sixty-four dot positions, and if, 
by convention, each plate moves to the right if 
the dot is present and remains stationary if the 
dot is absent, then each address will cause the 
plates to move into a unique set of positions. 
Behind this set of plates are situated twelve 
photo-electric cells, each of which “ sees”” an 
area of roughly 3in by 4in of the plate stack. 
These areas do not overlap. In front of the 
plates is a source of light that illuminates the 
whole area of the plate stack. Removing the ink 
from certain of the holes in each plate to permit 
the light to reach any desired combination of 
photo-cells creates a function table which con- 





Fig. 5—Close-up view of endless sorting conveyors with 
twelve code wheels per pocket travelling over con- 
toured tracks 


verts a 64-bit input into a 12-bit output (Fig. 2). 
This 12-bit output is the control for setting the 
twelve wheels that accompany each letter in the 
conveyor. Etching holes in the plates and then 
filling them with ink ensures an accurate position 
for each final hole so that any set of sixty-four 
corresponding holes in the stack will line up. 
The directory contains approximately 1,500,000 
bits and no trouble with mechanical alignment 
of the holes been experienced so far. The plates 
can be moved easily in one-tenth of a second, thus 
keeping up with the rate of the sorting conveyor. 
This kind of optical directory can also be used 
as any general-purpose function table. A much 
larger number of holes per plate, larger plates, 


or several sets of plates in parallel could be used 
and many variations of the basic scheme are 
possible. The memory in its present form could 
handle a city of 100,000 to 200,000. 

Each letter is inserted by the reader-feeder- 
inserter into a separate pocket on the conveyor. 
At the same time the code wheels for each pocket 
are set according to the output of the directory 
so that its letter will be deposited into the proper 
final sort receptacle. A code wheel resetter 
returns all code wheels to their “ zero’ position 
following the dropping of the letter into. the 
receptacle. The empty pockets are then reloaded 
and their corresponding code wheels are set for 
another sort. 

In a less complex version of the machine, letter 
sorting is controlled by human operators instead 
of the equipment which reads the dot code 
printed on the envelope. The operators sit 
beside the conveyor belt, and letters are delivered 
to them automatically. Each operator reads 
the address, decides which receptacle of the con- 
veyor the letter is to go into and depresses a 
combination of keys. This operation sets the 
position of the wheels accompanying the pocket 
into which the letter will be dropped. At no 
time does the operator touch the letter. Such a 
machine can sort mail at rates as fast as one per 
second for each operator. It is expected that the 
initial version of the machine will sort letters at 
the approximate rate of ten per second, thus 
requiring ten to twelve operators. 

The sorting conveyor can be built in small 
modules so that machines of various sizes can be 
constructed to suit the particular size of the post 
office or of the sorting system used. The con- 
veyor can be assembled in many layers so as to 
utilise best the available space in a particular 
building. Because the letters are carried vertic- 
ally and their motion is perpendicular to their 
faces, the overall speed of the conveyor can be 
kept low. Gravity drops are employed both for 
placing the letters into the conveyor and for 
removing them from the conveyor into their 
final receptacles. Considerable effort was spent 
to design the machinery in such a way that the 
‘facing ’’ of the ietters will be preserved, i.e. 
that the addresses on the envelopes will still face 
in the same direction after being sorted. Thus, 
refacing will not be necessary for any subsequent 
processing. 

Special provisions are being made to enable the 
conveyors to be stacked in various arrays so that 
the letters can transfer from one conveyor to 
another for multiple sorting purposes. The 
Bureau is making studies to find systems of 
sorting mail which will be economical both in 
the cost of machinery and in the effective employ- 
ment of operating personnel. It is possible to 
sort letters by short conveyors and use several 
successive sorts, or to use long conveyors and 
fewer sorts, or combinations of short and long 
conveyors, so that some mail is sorted only 
once while other mail is sorted more often, 
depending on the volume and statistical distri- 
bution. Many of the factors involved in system 
design are difficult to evaluate, such as the 
question of repeated handling of envelopes not 
designed for machine use as compared with the 
cost of large machinery where the letter need be 
handled only once. Actual experience with these 
machines in a post office should help to settle 
such problems in the course of the next few years. 


Fast Construction of Airfield Runway 


THE construction of a runway and its associ- 
ated taxiway at Beale Air Force base in California 
has been described in our contemporary Engineer- 
ing News Record. The controlling factor in the 
progress of the work was stated to be the con- 
creting, of which there was 500,000 cubic yards. 
Construction was concentrated in two summer 
seasons of two or three months each, and 
proceeded at an average daily rate of 5500 cubic 
yards, it was stated. Five paving machines were 
in use simultaneously, with shifts up to fourteen 
hours. They were served by up to twenty-four 
trucks, each carrying five 14 cubic yard batches. 
The main runway is 12,000ft by 300ft, with 
17,000ft of 75ft taxiway and an apron about 
2000ft by 700ft in area. The concrete thicknesses 
varied between 20in and 25in. 
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Personal and Business 


Appointments 


Mr. J. C. Driver has been appointed applications 
engineer of West Instrument, Ltd. 

Mr. E. D. Dawson has been appointed a director 
of the Selson Machine Tool Company, Ltd. 

Mr. DonaLp C. ALTMAN has been appointed 
assistant managing director of Allis-Chalmers Great 
Britain, Ltd. 

Mr. L. A. MILts has been appointed commercial 
manager of the Osram Lamp Division of The General 
Electric Company, Ltd. 

Sir JOHN WRiIGHTSON, Bt., and Major-General! 
C. A. L. Dunphie have been elected to the counci! 
of the Industrial Welfare Society. 

THe COUNCIL OF IRONFOUNDRY ASSOCIATIONS has 
appointed Mr. F. C. Hayes to be training officer in 
succession to the late Mr. John Collett. 

Mr. LupwiG EpwarpD FRAENKEL has become a 
reader in aerodynamics, Imperial College of Science 
and Technology, University of London. 

THe Amper CHEMICAL Company, Ltd., announces 
that Mr. J. Firminger has been appointed technical 
manager. Mr. H. N. Wigan has resigned from the 
board of directors. 

Mr. H. N. Apams has been appointed to succeed 
the late Mr. W. N. McCann as branch manager of 
Silvertown Rubber Company, Ltd., at Broughton 
Bridge, Blackfriars Road, Manchester, 3, 

Mr. E. L. FUuLLer has relinquished his post of 
managing director of Woodfield Rochester, Ltd., 
and has assumed the duties of executive vice-chairman. 
Mr. R. Keir Watson has been appointed managing 
director. 

MARCONI'S WIRELESS TELEGRAPH ComPANy, Ltd., 
has announced that Mr. S. C. Heward, A.M.I.E.E., 
has been appointed manager, associated companies 
division, and Mr. G. T. Kelsey, manager of the 
company’s London office. 

THe pE HAVILLAND ENGINE ComPaANy, Ltd., states 
that Mr. W. F. Shaylor, commercial manager, and 
Professor A. D. Baxter, M.I.Mech.E., chief executive 
of the rocket division and the nuclear power group 
have been appointed directors with effect from 
December 1. 

BirFieLp, Ltd., announces that Mr. Eric Walker 
has been appointed managing director of the Phosphor 
Bronze Company, Ltd. He will be assisted by Mr. 
Philip A. Broadbent as works manager, Mr. Jack 
Kitchen as sales manager, and Mr. Gordon Swinyard 
as chief metallurgist. 

THe LONDON CHAMBER OF COMMERCE announces 
hat Mr. Allen L. Stock, managing director of the 
Morgan Crucible Company, Ltd., has been elected 
chairman in succession to Sir Harold Gillett. Mr. 
R. L. Wills has been elected deputy-chairman, and 
Mr. F. H. Tate, treasurer. 

TecALEMIT, Ltd., announces the following appoint- 
ments: Mr. B. E. Richmond has relinquished his 
position as general factory manager to enable him to 
concentrate his activities as managing director of 
Foamite, Ltd. Mr. J. E. Drinkwater has been 
appointed to succeed Mr. Richmond as general 
factory manager, and Mr. H. E. Jackson has been 
appointed chief engineer. 

THe pE HAVILLAND AIRCRAFT Company, Ltd., 
announces that with effect from December 1, Mr. 
R. G. McCoy, A.F.R.Ae.S., has been appointed 
general manager, and Mr. D. R. Newman, 
A.F.R.AeS., chief aerodynamicist. Mr. C. T. 
Wilkins, chief designer, and Mr. John Cunningham, 
chief test pilot, -have been appointed directors. 
Mr. R. E. Bishop has been appointed deputy manag- 
ing director, and Mr. R. M. Clarkson, research 
director. Mr. Harry Povey is to retire from the 
board of directors on November 30. 

THe SHIPBUILDING EMPLOYERS’ ASSOCIATION 
announces that Mr. R. W. Johnson, chairman and 
managing director of Cammell Laird and Co. 
(Shipbuilders and Engineers), Ltd., has been elected 
president, in succession to Mr. G. C. Parker. Mr. 
G. H. R. Towers was appointed senior vice-president, 
the other vice-presidents appointed being Mr. 
J. Rannie and Mr.R.C. Thompson. Mr. L. Redshaw, 
director and shipbuilding general manager of Vickers- 
Armstrongs (Shipbuilders), Ltd., was elected chair- 
man of the Conference and Works Board and Mr. 
A. H. Weeks was appointed vice-chairman. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., has announced the following appointments in 
the A.E.I. turbine-generator division : Mr. 
Richmond has been appointed divisional executive 
(Rugby) and sales manager (Rugby) in succession to 
Mr. J.G. Boddy. Mr. J. W. Ward has been appointed 
assistant sales manager (Rugby). Mr. D. R. S. 
Turner has been appointed divisional commercial 


manager. Mr. R. R. Whyte has been appointed 
divisional manufacturing manager, retaining his 
existing appointment as assistant works manager 
(mechanical), Trafford Park. Mr. W. T. H. Golding 
has been appointed works manager (Larne Works), 
and Mr. R. O. Knight, superintendent. 


Business Announcements 


Ancoritt, Ltd., has moved to larger premises at 
2-4, Ladbrook Road, South Norwood, London, 
S.E.25 (telephone : Livingstone 6616). 

Messrs. R. TRAVERS MORGAN AND PARTNERS, 
Hulton House, 161/6, Fleet Street, London, E.C.4, 
announce that Mr. L. Scott White is retiring, but is 
being retained as consultant. 


METAL PROTECTION Propucts, Ltd., Wrencote 
House, High Street, Croydon, Surrey, announces that 
it is now the sole selling agent in the United Kingdom 
for Wynn’s friction proofing products, formerly 
handled by F. U. (London), Ltd. 

Simon-Carves, Ltd., states that its offer to acquire 
the whole of the issued share capital of Lodge- 
Cottrell, Ltd., has been accepted by all the share- 
holders and has become unconditional, and arrange- 
ments are accordingly being made to complete the 
transaction. 

SAUNDERS-Rogr, Ltd., has announced that it has 
entered into an agreement with Helicop-Air, Paris 
(the European Agents for Hiller Aircraft Corpora- 
tion, California), to build a number of Hiller XROE-1 
one-man helicopters. A number of the completed 
Rotorcycles will be sent to America for evaluation 
by the American Services. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces that its offices at 1-3, St. Paul's 
Churchyard, E.C.4, will be moved to 33, Grosvenor 
Place, London, S.W.1 (telephone, Belgravia 7011), 
on November 24; the new address will come into 
force for Metropolitan-Vickers Electrical Export 
Company, Ltd., on December 1. 

THe LiGHTFOOT REFRIGERATION COMPANY, Ltd., 
Wembley, Middlesex, and Gesellschaft fiir Linde’s 
Eismaschinen A.G., Wiesbaden, Germany, announce 
that they have signed an agreement for mutual 
collaboration whereby the products and _ technical 
resources of each company in the field of domestic 
and industrial refrigeration and air conditioning will 
be made available to the other. 


Contracts 


KEIR AND CAWDER ARROW DRILLING (U.K.), Ltd., 
has been awarded a two-year contract by Basrah 
Petroleum Company, Ltd., for drilling oil wells in the 
Rumaila Field of Southern Iraq. Keir and Cawder 
Arrow Drilling will take into Iraq two new heavy 
deep-well drilling rigs with all equipment, and trailer 
camps for staff. On completion of each well, which 
will be drilled to about 11,000ft depth, the complete 
rig will be moved across the desert by jacking on to 
tracks and hauling by tractors. 

Etuiotr Bros. (LONDON), Ltd., a member of the 
Elliott-Automation Group, has been awarded a 
contract by the Central Electricity Generating Board 
for the design and manufacture of a Nuclear Power 
Station Simulator. The simulator will be used for 
training operators for the Berkeley and Bradwell 
power stations and for similar stations subsequently. 
It consists, in effect, of a replica of the main control 
desk and will simulate not only the reactor itself but 
blowers, heat exchangers, &c. The simulator will be 
able to reproduce abnormal working conditions, a 
facility which will be under the control of an instructor 
provided with a special panel out of sight of the 
trainee. The simulator is to be installed at Berkeley 
in the middle of 1959. 


Miscellanea 


BENDING BERYLLIUM TuBES.—We learn that the 
Tube Investments Technological Centre at Walsall 
has fabricated a small bore beryllium tube of sufficient 
ductility to permit bending it on a Sin radius. The 
tube is of 0-300in bore with a wall thickness of 
0-040in. 

ForesTRY MACHINERY COMPETITION.-The Royal 
Agricultural Society of England has recently com- 
pleted a competition for ** new machines of special 
application to forestry." The object of this com- 
petition has been to reveal new methods and machines 
for the conversion of thinnings into saleable form, or 
improved machines for cross-cutting and/or peeling 
poles for pit props or chipping poles for wood pulp. 
Eight machines were accepted for the competition 
and the final awards of the judges were made known 
at a demonstration in Oxfordshire on November 6. 
Silver medals are being awarded to Cundeys, Ltd., 


for a de-barking machine and to F. W. McConnel, 
Ltd., for a mobile saw. Awards of bronze medals 
are made to the Forestry Commission for a self- 
propelled “ sulky,’ to Gopsill Brown Trading Com- 
pany, Ltd., for a self-powered saw, and to F. W. 
McConnel, Ltd., for a timber arch and capstan. 
All these machines will be exhibited at the Royal 
Show at Oxford in July, 1959. 


THe AEROPLANE.—Three Cantor lectures on 
* The Aeroplane ’’ will be delivered to and at the 
Royal Society of Arts, John Adam Street, London, 
W.C.2, at 6 p.m. on Mondays, November 24, 
December | and December 8. C. H. Gibbs-Smith, 
M.A., F.M.A., will speak on * The Birth of the Aero- 
plane,” P. W. Brooks, B.Sc. (Eng.), A.C.G.1., 
A.F.R.Ae.S.,on “The Developmentof the Aeroplane,” 
and FE. Mensforth, C.B.E., M.A., M.I.Mech.E.. 
F.R.Ae.S., on * The Future of the Aeroplane.” 

Moror VEHICLE Sratistics.—The November 
1958, Monthly Statistical Review of the Society of 
Motor Manufacturers and Traders, Ltd., includes 
a table of the leading export markets by value for the 
first nine months of 1958. For cars, the United States 
of America predominates, taking £44,749,000, 41 per 
cent of the total : the only other country outside the 
Commonwealth to appear in the first eight is Sweden, 
£6,000,000. For commercial vehicles, destinations 
are again principally Commonwealth, Denmark 
appearing seventh at £2,000,000. The Scandinavian 
countries appear prominéntly in the markets for 
agricultural tractors, Sweden, Denmark and Finland 
being third, fourth and fifth: Brazil, W. Germany 
and Italy also appear in the first ten. Tractor sales 
amounted to £44,800,000, averaging more than £500 
each. 

DiFFUSION PuMPs.-A new diffusion pump intro- 
duced by the Metropolitan-Vickers Electrical Com- 
pany, Ltd., has been designed primarily to give its 
highest pumping speeds at the lower pressures. This 
makes the pump very suitable for the large vacuum 
systems used in nuclear physics research, and did. in 
fact, form the basis of the high vacuum system sup- 
plied by Metropolitan-Vickers for the evacuation of 
the * Zeta” torus. Both oil and mercury versions 
of the pump are available and its characteristics are 
those of a 14in diameter pump at pressures below 
5 «10° *mm Hg, and of a 9in diameter pump at higher 
pressures (of the order of 10-*mm Hg). The power 
consumption is only 2-5kW for the oil pump version 
and 3kW for the mercury pump model. The peak, 
unbaffled air speed of the oil pump is stated to be 
2850 litres per second. 

DUNGENESS NUCLEAR POWER PRoseCT PuBLiC 
INQuIRY.—The Minister of Power has instituted a 
public inquiry, under the provisions of subsection | 
of Section 34 of the Electricity Act, 1957, into the 
proposal by the Central Electricity Generating Board 
to build a nuclear power station at Dungeness in 
Kent. The public inquiry will be held at the Lydd 
War Memorial Hall, Station Road, Lydd, starting 
at 10.30 a.m. on Tuesday, December 16, 1958, and 
subsequent days if necessary. The inquiry will also 
deal with objections which have been received to 
transmission lines proposed to run from Dungeness 
to a substation at Lydd, and with objections to a 
compulsory purchase order which has been made in 
connection with the projected power station. The 
Minister of Power has appointed Mr. H. W. Grimmitt, 
chief engineering inspector to the Ministry of Power, 
and Mr. W. A. Devereux, F.R.I.B.A., A.A.Dip., 
senior planning inspector, Ministry of Housing and 
Local Government, to hold the inquiry. 

LONGITUDINAL STRENGTH OF TANKERS.—A paper 
entitled “* Longitudinal Strength of Tankers’ was 
presented by Mr. J. M. Murray before the North 
East Coast Institution of Engineers and Shipbuilders 
on November 14. The paper describes the practice 
adopted by Lloyd's Register for determining the 
section modulus of large tankers and the sagging 
condition is noted as being the critical one. Account 
is taken of both the still-water and wave bending 
moments and the paper indicates the basis adopted 
for determining these two components and the 
Stresses associated with them. Wave proportions 
are discussed, also the bending and shear stresses 
and the procedure for the adjustment of the section 
modulus. Some remarks are made upon the effect of 
design on the still-water bending moments, on the 
disposition of the material in the ’midship section 
and on the local strength of the main hull girder, 
In conclusion, the paper points out that the homo- 
geneously loaded condition has been taken for 
strength determination as being a realistic condition 
and that the scheme of loading or ballasting adopted 
must be carefully considered. This is emphasised by 
the fact that in the experience of Lloyd’s Register 
all tankers which have broken in two were subjected 
to a still-water stress greater than would have been 
set up by judicious loading. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southamp Buildings, 
hancery Lane, W.C.2, 3s. 6d. each. 





VALVES 
802,493. March 21, 1956.—Stop VaAtves, Dewrance 
and Co., Ltd., 165, Great Dover Street, London, 
S.E.1. 

The invention relates to stop valves suitable for 
use at high temperatures. In stop valves for use with 
steam superheated to temperatures over 550 deg. 
Cent. the necessity of employing materials able to 
withstand the high temperatures leads to the use of 
austenitic steel for the valve spindles. With a valve 
spindle of austenitic steel running in a spindle nut of 
ferritic steel, however, the difficulty arises that, 
owing to the relatively great coefficient of thermal! 
expansion of austenitic steel, the thread on the spindle 
tends to bind in the spindle nut, with consequent 
stripping of the thread. In order to avoid the danger 
of such an occurrence it is known to form a valve 
spindle in two parts, an austenitic part carrying the 
parallel slides or other movable valve element and a 
threaded, ferritic part, the two parts being joined by a 
coupling. By the invention the necessity for a spindle 
divided in its length is avoided. As shown in the 
drawing, a valve spindle A of austenitic steel is pro- 
vided with a sleeve B of ferritic steel with a thread in 
engagement with the complementary thread of a 
spindle nut C of ferritic steel. The spindle passes 
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through a stuffing box D forming part of a closure 
means for an aperture E in a valve body of austenitic 
steel and at its inner end carries the parallel slides or 
closure members of the valve. The sleeve B is formed 
internally with a keyway G and relative rotation 
between the sleeve and the spindle is prevented by a 
key H. The sleeve B is positioned on the spindle 
between an annular shoulder J and a nut and lock 
nut K. The spindle nut C is rotatably mounted on 
ball and roller bearings L provided at opposite sides 
of an annular flange M on the spindle nut and con- 
tained within a housing which is provided at the 
end of and forms part of a ferritic steel bridgepiece 
N remote from the valve body and which is closed 
by a cover O. The bridgepiece N is secured to the 
valve body F by a split ring P and is air cooled by 
fins R. Since the spindle nut C and the threaded 
sleeve B are both of ferritic steel, the requisite relative 
sliding between the threads is obtained. Moreover, 
heat conducted through the spindle A is dissipated 
by the fins R, with the result that the spindle nut C 
and the sleeve B are effectively cooled.—October 
8, 1958. 


TURBINES 
802,477. October 3, 1955.—Hor AIR TURBINES, 
John Johnston, ‘‘ Threeways,”” West Runton, 
Cromer, Norfolk. 

The invention relates to hot air turbines and its 
object is to provide a simply arranged apparatus and 
it is characterised in its method of operation by the 
use of injected jets of fuel gasified or sprayed by an 
injector into a stream of air having the flow energised 
by a fan and then igniting the fuel to accelerate the 
flowing air into impulses to operate upon a turbine 
wheel with driving force, this force being continued 
by the rapid successive explosions. In the described 
arrangement there is a sbaft or spindle A 
mounted in bearings B and on the end of this 
shaft is attached a disc C, in this case overhung 
beside the inner bearing. On the face of this disc a 
turbine wheel D is secured and at the back of the 
disc a fan wheel E is also secured. The vanes F 
of the fan are isolated from direct air leakage by 
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packing H. Both wheels are enclosed in a com- 
bined casing, the part J surrounding the turbine 


wheel being attached to the base K_ which 
also carries a bearing support, while the fan 
casing M is secured to its inner face. This fan 


casing is of snail construction and takes its air from 
around the bearings and discharges it tangentially 
into a tubular passage N leading to the combustion 
chamber O and to the turbine. At the combustion 
chamber this passage divides into two, one going up 
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into and through the chamber, while the other stream 
is by-passed downward to rejoin the first stream at 
the combustion chamber exit. The air that flows 
through the combustion chamber passes first through 
a reaction check P of labyrinth formation, using 
forward angled vanes which hold against any sud- 
denly applied back pressure and from this it is guided 
into a bulbous formation point where the fittings are 
arranged for the fuel injector R and the ignition plug 
S to produce explosion. From this point the passage 
straightens out and develops into an injector forma- 
tion where the passages rejoin in a single one leading 
tangentially straight into the ring-shaped vortex 
channel 7 surrounding the turbine wheel upon which 
the hot air operates, passing out by the exhaust U. 
October 8, 1958. 


METALLURGY 


803,002. August 8, 1955.—PLANT FOR MANUFAC- 
TURING PIG IRON IN A BLAST-FURNACE, The 
Societe des Acieries de Pompey, Pompey 
(Meurthe et Moselle), France. 

The invention relates to a method of manufacturing 
pig iron in a blast-furnace of the type wherein auxiliary 
means are employed to improve the output and the 
degree of deoxidation of the ores. According to the 
example shown in the drawing, there is provided at 
A the usual carbon blocks forming the inside lining 
of the blast-furnace, at B the external airtight jacket 
and at C the usual air blowing tuyeres. At a level 
situated above the tuyeres an injection tuyere for 
additional fuel is placed. This tuyere is formed of 
an injection tube D connected to a fuel source. This 
tube terminates at the end that emerges into the blast- 
furnace in a calibrated injection nipple E, and is 
housed in a sheath F through which steam may be 
passed by way of ferrules G and H. This steam is 
intended to heat the fuel injected into the furnace. 
The continuous circulation of steam is ensured by the 
aforementioned ferrules G and H the steam entering 
by G and escaping at H. The assembly described is 
placed by means of a stuffing box J, in a protecting 
tuyere provided with an internal water circulation for 
cooling. The drawing shows isotherms W, X, Y, Z of 
a blast-furnace. The distance between the tuyere C 
and the conduit D is chosen so as to avoid any cooling 
effect which might be produced by the fuel on the 
isotherm corresponding to the tuyere C. On the 
other hand, the combustion of the fuel must not 
affect the nozzles of the tuyeres. This position of the 
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conduit D must also create an annular transition 
zone between the liquid and solid phases of the melted 
materials. As is apparent from the drawing, the 
injection of fuel takes place between the isotherms 
Y and Z. The exact position is determined experi- 
mentally as a consequence of the above considera- 
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tions. The fuel nozzle is situated between the iso- 
therms 1200 deg. and 1500 deg. Cent. in accordance 
with the invention. It is obvious that the degree of 
preheating of the auxiliary fuel introduced into the 
blast-furnace depends on the physical and chemical 
properties of the burden utilised, on the nature of 
the fuel use, on the level in the blast-furnace where the 
injection is executed, as well as on the temperature 
and on the oxygen content of the air blown into the 
tuyeres. The exact determination of the temperature 
is made experimentally as a consequence of the above 
considerations.—October 15, 1958. 


MARINE ENGINEERING 
802,961. December 28, 1955.—OpERATING GEAR 
FOR Suips’ Davits, Davit Developments, Ltd., 
14, Rutland Square, Edinburgh, 1, Scotland, 
CUnventor : William Gilbert Thomson.) 

The invention relates to ships’ davits of gravity 
type, where mechanical means are not employed for 
davit operation and control. The invention has for 
its object to ensure operation of the davits under such 
adverse conditions that luffing of the davit arm or 





arms by gravity alone might be obstructed. A further 
object of the invention is to ensure that the davit 
arms will be prevented from attaining a position of 
instability or commence to return before the arms 
reach a position in which the weight of the boat and 
its suspension gear will ensure completion of luffing 
by gravity alone. Referring to the drawing, the davit 
arm A has a hook B, to which is attached a ring on 
the end of a cable C which passes around a pulley 
D to a winch E having a winding handle. The boat 
is shown in the normally stowed position. If a plain 
hook, such as B is employed, the cable may detach 
itself automatically when the davit arm, under the 
influence of gravity, reaches a position where it is no 
longer necessary for the davit to be under the control 
of the starter means. In such case, when restowing 
the davit, the cable can be again attached to the hook 
and the starter winch returned to draw in the cable, 
By providing a suitable hook or eye on the davit 
arm and by attaching the cable to the hook or eye, 
the starter winch may be used to reship the davit 
from the fully luffed position, if desired. In place of 
a latched hook the cable may be attached to the davit 
arm by a shackle or other connection. In addition, 
four different embodiments of the invention are 
shown in the specification.—October 15, 1958, 
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Launches and Trial Trips 


NorTH Lorp, oi] tanker ; built by the Blythswood 
Shipbuilding Company, Ltd., for Priam Compania 
Naviera S.A., Panama : length between perpendicu- 
lars 535ft, breadth 7Ift 8in, depth moulded 39ft, 
draught 30ft, deadweight 18,500 tons ; twenty-seven 
cargo oil tanks, two pump rooms, four 500 tons per 
hour pumps ; two 300kW diesel-driven generators, 
one 100kW steam-driven generator ; Rowan-Doxford 
supercharged oil engine, six cylinders, 650mm dia- 
meter by 2320mm combined stroke, arranged to 
burn heavy fuel, 8000 b.h.p. Launch, August 29. 


TEAKBANK, cargo ship ; built by William Doxford 
and Sons (Shipbuilders), Ltd., Sunderland, for The 
Bank Line, Ltd.; length between perpendiculars 
450ft, breadth moulded 38ft 6in, depth moulded to 
upper deck 38ft 6in, deadweight 12,160 tons on 
closed deck draught ; five holds, one 25-ton, four 
10-ton and ten 5-ton derricks ; Doxford opposed 
piston oi! engine, four cylinders 700mm diameter by 
2320mm combined stroke, 4800 b.h.p. Launch 
September 1. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
In all cases the Time and PLACE at which the meeting is 


to be held should be clearly stated 


meeting 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

To-day, Nov. 21.——-MANCHESTER BRANCH: Engineers’ Club, 
Albert Square, Manchester, “* The Development of Television,”’ 
R. T. B. Winn, 7 p.m. 

Wed.. Nov. 26.—BriGHTON., Hove AND District BRANCH : New 
Imperial Hotel, First Avenue, Hove, “* Photography in Research 
and Industry,” W. S. Sebborn, 7.30 p.m. 

Thurs., Nov. 27.—SouTH LoNpoN Brancu : Greyhound Hotel, 
High Street, Croydon, ‘* Developments in Floor-Heating,”’ 
K. G. Stephenson, 8 p.m. 

Fri.. Nov. 28.—-SouTH East LONDON BRANCH : 
and Barclay’s Brewery, London, 6.30 p.m. 
Crewe Branch: Grand Hotel, Hanley, 
Correction,”’ F. T. Bartho, 7.30 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 

To-day, Nov. 21.—Scorrisn Section : The University, Drum- 
mond Street, Edinburgh, Repeat of lectures by G. F. Norman 
and D. Goodwin, 7 p.m. / 

Tues., Nov. 25.—SourTH WESTERN SECTION : School of Manage- 
ment Studies, Unity Street, Bristol, 1, “ Electronic Trans- 
ducers,’’ G. F. N. Knewstub, 7 p.m. : 

Wed.. Nov. 26.—LONDON SECTION : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, Annual General Meeting, 6 p.m.: Presidential Address, 
E. E. Zepler, 7.15 p.m : : 

Fri.. Nov. 28.—SouTH MIDLANDS SECTION : North Gloucester- 
shire Technical College, Cheltenham, “* Television Recording,”’ 
P. J. Guy. 7 p.m. %& Merseysipe SECTION : University Club, 
Liverpool, * The First Transatlantic Telephone Cable,”’ F. 
Scowen, 7 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 
Wed., Nov. 26.—MIDLAND REGION : Birmingham Exchange and 
Engineering Centre, Stephenson Place, Birmingham, 2, “* Shell 
Type Boilers—Lancashire and Various Types of Economic 
Boilers—Their Ratings. Efficiencies and Heat Flow,”’ H. E 
Pearsall, 10 a.m. 


ILLUMINATING ENGINEERING SOCIETY 
Mon., Nov. 24.—Leeps Centre: British Lighting Council, 24, 
Aire Street, Leeds, 1, “ Australian Journey,’’ W Harper, 
6.15 p.m. & LeicesteR CENTRE Demonstration Theatre, 
East Midlands Electricity Board, Charles Street, Leicester, 
“Work of the Building Research Station,’’ P. Petherbridge, 
7 
7 p.m : 
Fri, Nov. 28.-BiRMINGHAM CENTRE : Regent House, St. Phillip’s 
Place. Colmore Row, Birmingham, “ Headlamps and Signais 
for Motor Cars,’ J. H. Nelson, 6 p.m 


INCORPORATED PLANT ENGINEERS 
Mon.. Nov. 24.—West anp East YORKSHIRE BRANCH Fuel 
Department, Lecture Theatre, New Building, The University, 
Leeds, “ Rocket Propulsion and Control,” D. Hurden, 
7.30 p.m 
Tues., Nov. 25.—SouTH WALES BRANCH : South Wales Engineers’ 
Institute, Park Place, Cardiff, ** Corrosion,’’ D. W. Marshall, 
7.3 p.m 
Thurs., Noy, 27.—MerseyYSipE AND NortH WALES BRANCH : 
Exchange Hotel, Liverpool, “Some Aspects of Automatic 
Control,” R. E. Harvison, 7.15 p.m. ye SHEFFIELD AND 
Disrrict Brancu : Grand Hotel, Sheffield, ** Fire Prevention,” 


Visit to Courage 
*%& STOKE AND 
“Power Factor 


7.0 p.m 
Fri., Nov. 28.—BiRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, “ Statutory Regulations of Steam and 


Pressure Vessels,’’ 7.30 p.m 


INDUSTRIAL WELFARE SOCIETY 
Fri. to Mon., Nov. 21 to 24,.—Grand Hotel, Brighton, Conference 
on “ Management Priorities in the Office.”’ 


INSTITUTE OF BRITISH FOUNDRYMEN 
Tues., Nov, 25.—SLoOUGH SECTION : Lecture Theatre, High Duty 
Alloys, Ltd., Slough, “ £.s.d. in the Foundry,”’ G Juad, 
7.30 p.m 
Wed., Nov. 26.--SOUTHAMPTON SECTION Technical College, 
St. Mary’s Street, Southampton, Films, 7.30 p.m 


INSTITUTE OF MARINE ENGINEERS 

Mon., Nov. 24.—SouTH WaALes Section Welsh College of 
Advanced Technology, Cathays Park, Cardiff, “* Gas Turbines,” 
D. L. Brown, 7 p.m 

Wed., Noy. 26.—MERSEYSIDE AND NORTH WESTERN SECTION 
Technica! College, Birkenhead, ““ Gas Turbines,"’ D. L. Brown, 
7.15 p.m. Sir CHaries Parsons Memoriat Lecture : 
Memorial Building, 76, Mark Lane, London, E.C.3, * Recent 
Advances in Nuclear Engineering,” Sir John D. Cockcroft, 
§.30 p.m. 

Fri., Nov. 28.—SouTH Wa es Section: Technical College, 
Swansea, “ The Duties in the Day of a Seagoing Engineer,”’ 
T. C. Bishop, 2 p.m 


THE ENGINEER 


INSTITUTE OF NAVIGATION 


To-day, Nov. 21.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “‘ Navigating Across the Antarctic,”’ 
George Lowe, 5.15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Nov. 25.—LONDON BRANCH : Geological Society, Burling- 
ton House, London, W.1, “* A Suggested Equation Relating 
to the Mixing of Powders and its Application to the Study of 
the Performance of Certain Types of Machine,”’ H. E. Rose, 
5.30 p.m. ye NORTH WESTERN BRANCH : Technical College, 
Birkenhead, * Pollution Law and the Chemical Engineer,”’ 
R.R. Ferner, 7 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


To-day, Nov. 21.—-M1IDLANDS ASSOCIATION : Midland Institute, 
Paradise Street, Birmingham, |, ** Operational Experience at 
Calder Hall,’’ K. L. Stretch, 6.30 p.m. 

Tues., Nov. 25.—-Great George Street, Westminster, London, 
S.W.1, “ A Study of Traffic Flow : Its Seasonal Variation, and 
Relation to Traffic Capacity Standards, with Special Reference 
to Parts of Dorset,”’ J. 1. Whitehead, 5.30 p.m. 

Thurs., Nov. 27.—-NORTH WESTERN ASSOCIATION : Queen Hotel, 
Chester, “* The Layout of Roundabouts in Rurai Areas,”’ A. G 
Tyson, 7.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Nov. 21.—S. MipLaNp Centre : Midland Institute, Bir- 
mingham, “ Operational Experience at Calder Hall,"’ K. L. 
Stretch, 6.30 p.m. ye N. STAFFORDSHIRE SuB-CENTRE 
Technical College, Stoke-on-Trent, “ Electrical Floor Warm- 
ing,’ J. W. Moule and W. M. Stevenson, 7 p.m. ¥%& N_E 
CENTRE Technical College, Carlisle, *‘Some Aspects of 
Heat Pump Operation in Great Britain with particular reter- 
ence to the Shinfield Installation,’ Miriam V. Griffith, 7 p.m 

Mon., Nov. 24.—RADIO AND TELECOMMUNICATION SECTION 
Savoy Place, London, W.C.2, ** The Use of Dispersive Dielec- 
trics in a Beam-Scanning Prism,”’ J. S. Seeley and J. Brown; 
* The Quarter-Wave Matching of Dispersive Materials,’ J 
Seeley, and “ Theory of Reflections from the Rodded-Type 
Artificial Dielectric,’ A. Carne and J. Brown, 5.30 p.m. %& East 
MIDLAND CENTRE: E.M.E.B. Service Centre, Derby, * The 
Importance of Research in Hearing and Seeing to the Future 
of Telecommunication Engineering,’’ E. C. Cherry, 6.30 p.m 
% East ANGLIAN Sus-Centre : Crown and Anchor Hote!, 
Ipswich, “ British Columbia~-Vancouver Island 138kV Sub- 
marine Power Cable,’’ T. Ingiedow, R. M. Fairfield. E. | 
Davey, K. S. Brazier and J. N. Gibson, 6.30 p.m. ye MERSEy 
AND NortH Watces Centre: Town Hall, Chester. “‘ The 
Recognition of Moving Vehicles by Electronic Means,’’ T. S 
Pick and A. Readman,6.30p.m. ye NorRTH-EASTERN CENTRE 
Neville Hall, Westgate Road, Newcastle upon Tyne,“ Standard- 
ization of Control Facilities for the British Grid : Communica- 
tions, Indications and Telemetering,’’ P. F. Gunning ; “* The 
Development of Communication, Indication and Telemetering 
Equipment for the British Grid,’’G. A. Burns, F. Fletcher, C. H, 
Chambers and P. F. Gunning, 6.15 p.m. ye SOUTH MiIpLaNp 
RADIO AND MEASUREMENT Group: James Watt Memorial 
Institute, Birmingham, ‘“‘ The Development of a Guided 
Missile,”’ W. R. Thomas, 6 p.m. ye WESTERN UTILIZATION 
Group : Electricity House, Colston Avenue, Bristol, “ Elec- 
trical Installations in Highly Automatic Industrial Plants.’* 

A. Richmond, 6 p.m. ye READING District BRANCH : 
George Hotel, King Street, Reading, “‘ American Electricity 
Supply Practice,"’ R. H. Abell, 7.15 p.m 

Tues., Nov. 25.—CHEULMSFORD District BRANCH : Public Library, 
Chelmsford, “‘ A Review of Industrial Ultrasonics,” R. D. 
Foskett and D. H. Hardy, 7 p.m. ¥ NortH MIDLAND 
CENTRE : Institute of Technology, Bradford, Discussion on 
“ The Teaching of Nuclear Engineering for Power Generation,”’ 
opened by A. D. Collop, 6.30 p.m. %& NorTH-WesTERN 
SuppLy Group : Engineers’ Club, Albert Square, Manchester, 
“ The Design of the 330kV Transmission System for Rhodesia,” 
F. C. Winfield, T. W. Wilcox and G. Lyon, 6.15 p.m. ye West 
Watces (Swansea) Sus-CentrRe : Brangwyn Hall, Swansea, 
Faraday Lecture, “‘ Automation,’’ H. A. Thomas, 6 p.m 

Wed., Nov. 26.—LONDON GRADUATE AND STUDENT SECTION : 
Visit to Fraser and Chalmers Engineering Works, Erith, 2 p.m, 
¥% SuppLy SECTION : Savoy Place, London, W.C.2. ‘* Investiga- 
tions of Power-Follow Current Phenomena Using a Synthetic 
Power Source,”’ L. L. Alston and Professor F. M. Bruce, and 
“The Impulse Initiation of Arc Discharges,’ L. L. Alston, 
5.30 p.m. ye SouTH-West SCOTLAND SuB-CENTRE : Institue 
tion of Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, C.2, “‘ Supply-Voltage and Current Variations Pro- 
duced by a 60-Ton Three-Phase Electric Arc Furnace,’’ B. C. 
Robinson and A. I. Winder, 7 p.m. x SOUTH MIDLAND 
CENTRE : College of Technology, Gosta Green, Birmingham, 
Discussion on * Modern Industrial Applications of Field 
Plotting.’’ opened by E. R. Hartill, 6.15 p.m. ¥ RUGBY Sus- 
CENTRE College of Technology, Rugby. ** Thermo-Nuclear 
Reactions,”’ S. Kaufman, 6.30 p.m. ye SOUTHERN CENTRE 
R.A.E. Technical College, Farnborough, ** Operational Expe- 
rience at Calder Hail,’’ K. L. Stretch, 6.30 p.m. 

Thurs., Nov. 27.—UTtLizarTion Section : Savoy Place, London, 
W.C.2, Symposium, “ The Provision of Adequate Electrical 
Installations in Buildings.” 2.30 p.m. and 5.30 p.m. 
%& Western Centre : Colston Hall, Bristol, Faraday Lecture, 
* Automation,’ H. A. Thomas, 6.45 p.m. 

Fri., Nov. 28.—-SOUTHERN CENTRE: South Dorset Technical 
College, Weymouth, ** The Design of Transistors,”’ J. R. Till- 
man, 6.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., Nov. 26.—YORKSHIRE BRANCH : Midland Hotel, Bradford, 
* Jodrell Bank Radio Telescope,” C. N. Kington, 7.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Nov. 21.—Tuomas Hawkstey Lecrure: 1, Birdcage 
Walk, Westminster, London, S.W.1, “ Transmission of 
Acoustic Waves Through Structures,’ Leo L. Beranek, 
6 p.m. fe WesTERN GRADUATES’ SECTION: Engineering 


Walk, Bristol, 8, 
Drives,”” M. J. 


Laboratories, The University, University 
“Small Centripetal Turbines for Aircraft 
Whitmarsh-Everiss, 7.15 p.m. 

Sat., Nov. 22.——LONDON GRADUATE SECTION : Visit to Vickers- 
Armstrongs (Aircraft), Ltd., Weybridge, 9.30 a.m. y& Mip- 
LAND GRADUATE SECTION : Morning Visit to Cincinnati Milling 
Machines, Ltd., Kingsbury Road, Erdington, Birmingham, 

Mon., Nov. 24.—-East MIDLANDS BRANCH AND Dersy A.D 


CENTRE : Rolls-Royce Welfare Hall, Derby, “* Some Aspects 
of Reactor Design for Ship Propulsion,’ J. S. Hollings, 
6.15 p.m. 


Tues., Nov. 25.—LONDON AuTOMOBILE Division: 1, Birdcage 
Walk, Westminster, London, S.W.1, Discussion on ** Access- 
ibility in Vehicle Design.”’ 6 p.m. ye YORKSHIRE BRANCH 
Institute of Technology, Bradford, Discussion on “* Teaching 
of Nuclear Engineering for Power Generation,”’ introduced by 
A. D. Collop, 6.30 p.m. 

Wed., Nov. 26.—-PaRSONS MemoriaL Lecture: Institute of 
Marine Engineers, 76, Mark Lane, London, E.C.3, * Recent 
Advances in Nuclear Engineering,” Sir John D. Cockcroft, 
5.30 p.m. ye NorTH WESTERN BRANCH (BLACKBURN PANEL) 
Lecture Hall, Central Library, Grimshaw Street, Burnley, 
“Machine Tool Developments in the U.S.S.R.,"’ Norman 
Stubbs, 7 p.m. ¥% SOUTHERN BRANCH: Technical College, 
Reading, Berks, ‘** Vacuum Techniques in the Atomic Energy 
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Industry "’ H. Kronberger, 7.30 p.m. xe SouTH WALES 
BRANCH : S.W. Electricity Board's Showrooms, The Kingsway, 
Swansea, “ Large Pipeline Projects,’’ A. C. Hartley, 6 p.m. 
% LonDoN Grapuates’ SECTION: 1, Birdcage Walk, West- 
minster, London, S.W.1, “ Possible Nuclear Reactor System 
for the Propulsion of Smaller Ships,’’ A. N. Byford, 6.30 p.m. 
Thurs., Nov. 27.—EasTeRN BRANCH: Clarendon Laboratory, 
Oxford, “ Transmission of Acoustic Waves Through Struc- 
tures,’ L. L. Beranek, 7.30 p.m. y& INDUSTRIAL ADMINISTRA- 
TION AND ENGINEERING PRODUCTION GrouP : Engineers’ Club 
Albert Square, Manchester, ‘Application of Optics in 
Engineering Inspection,’’ O. C. Taylerson, 6.45 p.m. %e YorK- 
SHIRE BRANCH: The University, Leeds, ‘* ZETA,”’ A. R. 
Carruthers, 6.30 p.m. ye East MIDLANDS GRADUATES’ SEC- 
TION: Room C.4, Engineering Building, The University, 
Nottingham, Discussion on the Report on Practical Training, 


7.15 p.m 
Fri., Nov. 28.—LONDON BRANCH: 1, Birdcage Watk, West- 
minster, London, S.W.1, Technical Film Show, 6 p.m 


% NortH Eastern GRADUATES’ SECTION: King’s College, 
Newcastle upon Tyne, Debate, ** The Benefits of Nuclear 
Energy are Outweighed by its Disadvantages,’’ 6.30 p.m 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Nov. 21.—Dersy Section : Louis Room, St. James's 
Restaurant, St. James’s Street, Derby, ‘“ The Spacematic,”’ 
W. J. Adams, 7 p.m. 

Mon., Nov, 24.—MANCHESTER SECTION : College of Science and 
fechnology, Sackville Street, Manchester, “* Diploma in 
Technology,’ Dr. Whitworth, 7.15 p.m. 4 STOKE-ON-TRENT 


SECTION : Grand Hotel, Hanley, Stoke-on-Trent, ‘‘ The Use 
of Rubber in Engineering,’”’ A. N. Gent, 7.30 p.m. 
Tues., Nov, 25.—SHREwsBURY SECTION: Walker Technical 


College, Oakengates, Shrewsbury, ‘* Ceramic Cutting Tools,”’ 
G. R. Conner, 7.30 p.m. ye LOUGHBOROUGH COLLEGE STU- 
DENTS’ SECTION: Room A.1, Loughborough College, Schofield 
Building, Ashby Road, Loughborough, ** A Modern Foundry 
for the Manufacture of Small Steel Castings by New Moulding 
Techniques,”’ J. H. Osborn, 7.30 p.m. 

Wed., Nov. 26.—-WORCESTER SECTION: Victoria College, 
Worcester, “‘ Spark Machining,’’ E. A. Sweetman, 7.30 p.m 
Thurs., Nov. 27.—LincoLN SECTION: Ruston Club, Lincotn. 
“Some Factors Affecting Cutting Too! Performance,’ R. J 
Cowie, 7.30 p.m. je ROCHESTER GRADUATE SECTION : Sun 
Hotel, High Street, Chatham, *‘ Lens Manufacture,’* E. Atkin- 

son, 7.30 p.m. 

ri., Nov. 28.—CarpirF SECTION: South Wales Institute of 
Engineers, Park Place, Cardiff, ** Tooling with Epoxy Resins,”’ 
E. M. White, 7 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Von., Nov. 24.—MANCHESTER SECTION : Grand Hotel, Man- 
chester, “*Air Suspensions—A Tyre Engineer’s Viewpoint,” V. E 
Gough, 6.45 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


Tues., Nov. 25.—Scortish BRANCH : Institution of Engineers and 
Shipbuilders, Glasgow, “* Application of Welding to Structural 
Engineering,’’ D. Watson, 7 p.m. 

Thurs., Nov. 27.—LONDON BRANCH : 11, Upper Belgrave Street, 
London, S.W.1, “* Modern Methods of Fabricating Structural 
Steelwork,’’ M. F. Palmer and R. J. Fowler, 6 p.m. 

Fri... Nov. 28.—MIDLAND COUNTIES BRANCH: James Watt 
Memorial Institute, Birmingham, “ International Union of 
Architects 1958 Congress in Moscow,”’ A. G. Ling, 6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
To-day, Nov 21.—Pepys House. 14, Rochester Row, Westminster, 
amg S.W.1, “ Printed Circuit Techniques,’ P. A. Trigg, 
p.m. 
Fri., Nov. 28.—-Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Annual Generai Meeting, 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


Fri., Nov. 28.—College of Science and Technology, Manchester, 
** Electro-Mechanical Themes in Machine Tool Design,’’ The 
Rt. Hon. the Ear! of Halsbury, 6.45 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 

Sat., Nov. 22.—STUDENT SECTION : Visit to Smith’s Dock Com- 
pany, Ltd., Middlesbrough. 

Wed., Noy. 26.—Tres-sipe BRANCH : Cleveland Scientific and 
Technical Institution, Corporation Road, Middlesbrough, 
“Notes on the Longitudinal Strength of Tankers,’ J. M. 
Murray, 6 p.m. 

Fri., Nov. 28.—Lecture Theatre, Mining Institute, Neville Haul, 
Newcastie upon Tyne, “ Tests on Light Alloy Stiffener Sec- 
tions,’* M. N. Parker, 6.15 p.m. 


PLASTICS INSTITUTE 
To-day, Nov. 21.—-MIDLANDS SECTION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, “ Plastics in the 
Building Industry,”’ R. P. H. Gillett, 6.30 p.m 


ROYAL SOCIETY OF ARTS 
Mon., Nov. 24.—John Adam Street, Adelphi, London, W.C.2, 
Cantor Lecture, “* The Birth of the Aeroplane,’ C. H. Gibbs- 
Smith, 6 p.m. 


ROYAL STATISTICAL SOCIETY 
Thurs., Nov. 27.-SHerrietp Group: Grand Hotel, Sheffield, 
** A New Approach to Control! Chart Theory,’’ G. A. Barnard, 
7 p.m 


SOCIETY OF INSTRUMENT TECHNOLOGY 

Tues., Nov. 25.—DATA PROCESSING SECTION : Manson House, 
Portland Place. London, W.1, ** Digital Data-Recording for 
Nuclear Experiments,’’ R. C. M. Barnes, 6 p.m. 

Wed., Nov. 26.—CuesteR Section: Grosvenor Museum, 
Grosvenor Street, Chester, ‘* Instrumentation in Chemical 
Analytical Control,”’ B. W. Bradford, 7 p.m. 4 SouTH WALEs 
Section : Steel Company of Wales, Port Talbot, Glam, 
** Measurement and Instrumentation Applied to Atmospheric 
Pollution,’ R. A. Granville, 5.30 p.m. 

Fri.. Nov. 28.—ScotrisH Section : Scottish Building Centre, 
425, Sauchiehall Street, Glasgow, ** Analytical Instrumentation 
of Chemical Processes,’* J. D. Tallantire, 7.15 p.m. 


Advanced Engineering Courses 


Mechanical Vibrations. DEPARTMENT OF MECHANICAL ENGINEER- 
ING, IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY, Exhibi- 
tion Road, London, S.W.7. Three weeks’ full-time course of 
about forty-five lectures and twenty-five laboratory or tutorial 
periods, commencing Monday, January 5, 1959. Fee 25 
guineas. 

The Design of Industrial Experiments. University INSTITUTE FOR 
ENGINEERING PRODUCTION, “* Southfield,”’ 16, Norfolk Road, 
Edgbaston, Birmingham, 15. The course is intended for 
members involved in quantitative investigational work in any 
section of industry. The course runs from 9.30 a.m., Monday, 
January 5, until 3.30 p.m., Friday, January 16, 1959. Fee 50 
guineas. 
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Lead, Tin, Antimony 


and their alloys 


SOLDER, SOLDER WIRE, ANTIFRICTION METAL, 
PIG LEAD, ANTIMONIAL LEAD, CABLE ALLOYS 





We are also smelters, refiners and buyers of secondary materials 


ASSOCIATED LEAD .. MBGrAcremies ponreo 


al, 
MELTING & ALLOYS DEPARTMEN “\ s turers Limited is a 


CLEMENTS HOUSE, I4 GRESHAM ST., LONDON, EC .2 which SPet RY in the manufactur Of Lead and 
TELEPHONE? MONARCH 440 "mam 
Viember i fl London Metal Exchange = Prem } 


1 at: CRESCENT HOUSE, NEWCASTLE. TELEPHONE: 36211. LEAD WORKS LANE, CHESTER. TELEPHONE: 21022 
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When it comes to scrap... 
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as, in the fullness of time, like all marvels of modern 
engineering, it musf.... But why the dismay?... 

The scrap it yields will be remelted and reborn to 

make steel for constructing even greater engineering 


marvels. ... 





Scrap for Cohen’s-Cohen’s for Scrap 


a) GEORGE COHEN SONS AND COMPANY LIMITED 


600 Experts in Scrap since 1834 
/eROUP. RAW MATERIALS DIVISION 
ecard WOOD LANE, LONDON, W.12 - Telephone: Shepherd’s Bush 2070 - Telegrams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 - Canning Town, E.16 - Southall, Middlesex - Bath - Belfast - Kingsbury 
; Manchester - Hebburn - Leeds - Luton - Sheffield - Swansea - Southampton - Glasgow 
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Westinghouse Waterberry-gear type torque conversion units consisting of back- 
to-back similarly constructed hydraulic pump and hydraulic motor coupied 
together through an oil pressure sensitive servo. The gear system can be con- 
trolled automatically through the hydraulic motor servo system or manually 
through simple mechanism to provide continuously variable output speeds at 
constant power from 0-750 r.p.m. Recommended input speed 750 r.p.m. Max 
input shaft power 14 h.p. Size 12«6«6in. approx. Input and output shafts 
3 in. with woodruff key. The unit functions submerged in oil for which a simple 
vanecnn ; “aa ce cus. = —— provision for the attachment of simple lever and push rod controls, 
“LOCOMOTIVE” TYPE WITH nie 
SECURITAS RAM LOCKING NUT The equipment is made to the highest engineering standards and is in excellent 
CAPACITIES 10 to 50 TONS. condition. Performance curves at various speeds made during an assessment of 
the type by the Armour Research Foundation of America are supplied together 
; with descriptive information and technical notes, and an_ illustrated sheet 
Write for showing component detail and a typical installation. 

£6 -0- 0 


list No. 


E/1001 2. ou NGS : Carriage paid 
(LIFTING APPLIANCES) 3)LTD ! PROOPS Brothers Limited 








52, Tottenham Court Road, London, W.I 
Telephone : LANgham 014! 
Hours: 9 6, Thursday: 9 f. Open al! day Saturday’ 








RYLAND STREET WOKKS, BIRMINGHAM, 16. Tel: EDGbaston 3508-9 Grams: OLDENS B’HAM 











Steel plate fabricated work 
of GREATER STRENGTH 
and BETTER FINISH 





NR, 


Hugh Smith Electro-hydraulic Flanging 
Presses 


@ Flange heavy plates, cold, to a right 
angle, accurately, with nicely 
radiused corners 





Robustly built (all steel) to ensure 
accuracy and freedom from deflection 


Massive moving beam with long guiding 
Direct acting hydraulic rams 


Self-contained, with efficient 
and reliable pumping equipment 


Req sire a minimum of maintenance 


Specialised production ensures 
competitive prices and good delivery 








Made in powers of 300, 450 & 600 tons (450-ton model is illustrated) 
A fully detailed pamphlet is available on request. 


HUGH SMITH & CO. (PossiL) LTD., 


Telephone : POSSIL 8201/2/3 Telegrams “ POSSIL, GLASGOW ”’ HAMILTONHILL ROAD, GLASGOW, N.2. 
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THE 








THE MOST VERSATILE STEAM TRAP YET 


—" 












Small size 


Inbuilt 
Stainless stee] 


Strainer 





Up to 550°Fr. 


10-350 psi without adjustment 


Unaffected by superheat, waterhammer, vibration, 
corrosive condensate and freezing 


Discharges condensate when present 


Shuts tight on no load 


No condensate seal or prime 





THE SPIRAX THERMODYNAMIC 





—— =< Get to know this brilliant new trap NOW—— -. 
Please post full details of the 


versatile new Spirax ‘'TD' 
Name 
Address 


EG1158 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 
London: 28 Victoria Street, SW1 Abbey 6101-3832 
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ABIX Partitions are light, strong, fire-resisting and easy to erect. Manufactured in 

standard units for quick installation, easy removal or extension to existing screens. 

We will be pleased to help and advise you on any partitioning problem. 
Write for illustrated catalogue E 2 to: 


ABIX (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 

POOL ROAD WEST MOLESEY, SURREY 
Phone: MOLesey 4361/3 Grams: Abix, E. Molesey 
OTHER ABIX PRODUCTS: Stee! Cycle Stands, Clothes Lockers, and Adjustable Steel Shelving 


right-angled geared motors 


NECO right angle drive geared 
motors are units of compact design 
especially suitable for applications 
where space is limited. There is a 





of output speeds and 
worm and 


wide range 
gearing is by worm, or 
spur reduction, according to type of 
unit. 





Patent applied for 


NEW TYPE DR GEARED MOTOR 

Type DR geared motors have ball bearing oil- 
immersed worm and wheel, with additional 
spur reductions. Motors of 1/6, 1/4, 13 or 1/2 
h.p., for 3 phase, single phase or D.C. supplies, 
are fitted to the one-piece cast-iron gearbox. 
Final shaft speeds are from 15.6 r.p.m. to 305 
r.p.m. Speeds down to 0.05 r.p.m. with a max- 
imum torque of 100 lb.-ft. are available. 





TYPE SW 1/8 hp. motors, 
3 phase, single phase, or D.C., 
final shaft speeds between 270 
r.p.m. and 0.055 r.p.m. Max- 
imum output torque is 25 lb.- 
ft. below 14.8 r.p.m. 


* 


"Race 


ne 





geared motors 


NECO GEARED MOTORS LTD 


204 QUEENSTOWN ROAD - LONDON - S.W.8 
Telephone: MACaulay 3211-4 





TYPE W 1/8, 1/4 or 1/3 hp., 
3 phase, single phase, or D.C. 
Final shaft speeds from 270 
r.p.m. down to 90 or 45 r.p.m. 
according to output. 

Subsidiary of Normand Electrical Company Limited 
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- = he said | could 
‘handle’ things better... 






and he, as usual, was so right—unplanned 
handling of material and products 

costs money and keeps prices up. Raw 
materials, components, containers, 








tools, packages or no matter what, all 
add to the costs every time they are 
moved. And if manpower alone is used 
the cost is virtually prohibitive. But 

it doesn’t end there—storage space that 
must be paid for; loading and 
discharging vehicles; safety, breakages— 
all these factors need looking at 

with an experienced eye if efficiency 
and economy are to prevail. 

Let the |.T.D. people have a look at things 
with you—their experience is your gain. 


4 





‘| 
; 


Only 1.1.D. offers a COMPLETE mobile materials handling system 


From pedestrian controlled equipment to really heavy duty load handling, Stacatrucs, Electricars and Clark equipment 
provide a complete set of answers to every mobile materials handling problem. Why not get in touch with I.T.D. today? 























| seacavrave | CLARK | 2ezeravean] 
{ rom xrirt rmucxs |\ EQUIPMENT LINDUSTRIAL TrvVOxs \ 


IN ASSOCIATION WITH THE AUSTIN MOTOR CO LTD CLARK EQUIPMENT INTERNATIONAL CA & CROMPTON PARKINSON LTO 


95-99 LADBROKE GROVE, LONDON, W.11 


TELEPHONE: PARK 8070 TELEGRAMS AND CABLES: INDUSDEV NOTTARCH LONDON 
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announcement. 


In order to assist discerning Engineers 
who wish to avail themselves of the 
merits of VAUGHAN overhead electric 
cranes QUICKLY, certain sizes of 
standard cranes now carry much shorter 
dispatch times. 

(a) 5 & 7% ton sizes up to 50 ft. span 
(b) 10 ton size up to 45 ft. span 
manufactured complete and ready to lift 
loads in|16}weeks 

from receipt of your order with full 

















particulars. 
THE 

VAUGHAN CRANE COMPANY 
LTD. 

WEST GORTON MANCHESTER 12 


Telephone EAST 2771 
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Designed to keep pace with high output dyeline plan printers 
in the DRY DEVELOPING of full width prints 














J 
This fast, fixed speed aqua-ammonia vapour Market research has indicated that the most 
developing machine has been designed to take its useful and economic speed for an ammonia machine 
place as an efficient companion to high output plan is 15 feet per minute and the “‘Mason”’, therefore, is 
printers and is capable of dry developing the print geared to give constant continuous development at 
exposure production of at least two medium speed that speed. May we send you more information about 
printing machines. this remarkable dyeline print developer? 


E. N. MASON & SONS LITD., Arclight Works, Colchester, Essex. Telephone 5191 


and at LONDON GLASGOW MANCHESTER’ BIRMINGHAM SHEFFIELD LEEDS LIVERPOOL BRISTOL 

















ye the arch-enemy of men and machines 


CYCLONES—for collecting a wide 


range of dusts of relatively coarse can be controlled by 


STURTEVANT 
PLANT 


with collectors of every type 


The extensive technical knowledge and resources of the 
company are based on almost seventy years’ experience in 
controlling every conceivable type of dust. 





dts ELECTROSTATIC 
The characteristics, problems and control of Dust are PRECIPITATORS—the most 


outlined in our technical publication E2204. efficient method of collecting 
dust and fume. 





SCRUBBERS—for arresting 
all types of dust—particularly 
those of an explosive or in- 
flammable nature. 





ENGINEERING CO. LTD. 


Southern House, Cannon Street, LONDON, E. C. 4. | 





AUSTRALIA STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400 SUSSEX STREET SYONEY NSW 























' 
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H SEND FOR ILLUSTRATED 

; LITERATURE TODAY 

' Fill in your name and address and post fo us 
NAME . wail — a 
ADORESS — omieitaaiiiandh 


! 
' 
‘ 
' 
i oe 
t 


THE 
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REGISTERED TRADE MARK 









A revolution 
in space— 

the KING 
SKI-WRACKER 


Now, with a KING SKI-WRACKER you can make every foot of 
overhead space pay its way. Specially designed to operate in 
confined spaces where floor-mounted equipment could not, the 
versatile SKI-WRACKER (exclusive to KING) can stack up 


to 30ft. high and take loads of 250 lbs.—10,000 Ibs. 


Swift, safe and easy to control, the KING SKI-WRACKER is the 
perfect answer when storage space is at a premium. More and 
more warehouses and factories are installing this unique equipment 
to handle plastics, sheet metal, wire, scrap metal or tabulating 
machines. In the film, motor car and aircraft industries, the 
SKI-WRACKER has proved indispensable. There’s a baby 
SKI-WRACKER too which is perfect for handling machine tools. 


UNITS AND OPTIONAL ATTACHMENTS TO SUIT INDIVIDUAL LOADS. 


SKI-WRACKER 


(Covered by British and Foreign Patents) 








KING LIMITED, S.8, ARGYLE WORKS, STEVENAGE, HERTS. 
TEL: STEVENAGE 440 
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BRABY 


Design, manufacture and erect all forms of 


STEEL STRUCTURES 






ee 
o tm ~, 






IS 











ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


FACIORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 


PRODUCTS Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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nt 
IRONMONGER 


ESTABLISHED IN 1859,| 
THE IRONMONGER is in | 
fact as well as by long) 
tradition the leading 
weekly journal inthevery | 
wide field which it so tho- | 
roughly covers. Its inter- 
ests include tools, work- | 
shop equipment, paints, 
general hardware, build- 
ing goods, metals, elec- 
trical goods, and all 
ironmongery. 

* 
BUYERS OF WORKS 
STORES find that yearly 
subscription to THE 
IRONMONGER is an 
excellent investment. 
Week by week the 
journal keeps them 
abreast of current trends 
in production and design. 
All new goods are 
promptly and objectively 
described: and special 
editorial attention is con- 
sistently given to record- 
ing the development of 
fresh industrial technique. 


* 


TWO YEARBOOKS ARE 
INCLUDED in the sub- 
scription. One of these 
is the ‘‘ Hardware Buyers 
Guide,’’ which contains 
the trade’s only compre- 
hensive directory of 
manufacturers and their 
products. The other is 
**Branded Hardware,’’ 
which is an A-to-Z index 
to some 33,000 branded 
lines, giving the manu- 
facturers’ addresses. A 
further service to sub- 
scribers is the Editorial 
Inquiry Department, 
which now answers 
‘*where to buy ’’ inquiries 
at the rate of 900 a week. 
The subscriptionis £2 10s. 
a year. 





instructions and remittances 
should be addressed to 


|RONMONGER 


28 ESSEX STREET, LONDON, W.C.2 
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“Them new piston rings have 


made a difference, Paddy.” 


‘What ?” 


“I say them new L & C piston 
rings have made a big difference.” 


**Can’t hear a word.” 


“L&C PISTON RINGS. SHE’S 
RUNNING BETTER.” 


‘** Running better ? 
‘Course she’s running better. 
We've just had new L&C 


piston rings fitted.” 


well 


Ac tion 


Manufacturers of the 
known “Patent Doubli MAKERS OF THE WORLD'S FINEST DIESEL PISTON RINGS 
Piston Rings” for steam engines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 
OAS608 ae 








Waste Heat Kecovéery Mlant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 


engines and similar prime movers in Land and Marine Installations. 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialist in Waste Heat Recovery. 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. rerminss 7466 











Bright turned and 
drawn bars, squares, 
hexagons, flats and 
special sections. 


COGHLAN BRIGHT 
STEEL LTD. 
HUNSLET FORGE, 
LEEDS 10 
Phone: LEEDS 75477 
Grams: “‘COGHLAN- 
LEEDS 10” 
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Take a tip! 


—not straight from the horse’s mouth, but from those who demand the best in electrical 
testing or process control equipment. It’s odds-on they use equipment that sets the 


standard for the field... EVERSHED EQUIPMENT. 


EVERSHED SERVES INDUSTRY 


EVERSHED & VIGNOLES LIMITED - CHISWICK - LONDON W4 





Telephone: Chiswick 3670 . Telegrams and Cables: Megger London Telex 





7/106 
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DIFFERENT 


- - - to provide 





laboratories with the 
immaculate control 
mal LA needed for vital re- 


























search. 





Wherever the smaller pipelines need the same 


} 
| 
7 | sure closure and_ isolation of | mechanism 























from the fluid under control as are provided 
with the larger Saunders Valves these N.L. 


Types should be specified. 


DIAPHRAGMS SAUNDERS 


IN MANY GRADES, Ae a ee 


readily changed to suit different duties and available in 




















reinforced form for use on vacuum services. 





> ; Leeorate tar =a io 
SAUNDERS VALVE SA CAESILLITSC 17 at Umwmeens LIMITED 
DIAPHRAGM VALVE DIVISION oo 


CWMBRAN - NEWPORT - MONMOUTHSHIRE 
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Thgh curacy 





ROUTING 
MACHINE 
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Ask for Specification 2-2R 


A Division of 


| RANK PRECISION INDUSTRIES LTD. JRIB 


TAYLOR, TAYLOR & HOBSON LTD., LEICESTER, ENGLAND 
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PLASTIC 


“sm age 








Better than New 
with a.... 












BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 


We also make Stainless and Bronze for 
other applications, 
CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 




















iS eames 





Famous in Four Reigns 


STILL 
the finest 
Clip in 







the world 






L. ROBINSON & CO., (GILLINGHAM) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. 
TELEPHONE 5282 
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HOPKINSONS’ 
BRONZE VALVES 


sizes up to 2 inch bore 













“$.T.S.” VALVES 


Sturdy general-purpose valves for 
isolating or regulating purposes. 
Screwed or flanged connections 
available. 


PARALLEL - SLIDE 
VALVES 


Reliable general-purpose valves 
for duties where the flow is in 
either direction. Screwed or 
flanged connections available. 


dddddddddddddddda’ 


HME 


LINK VALVES 


Robust quick-opening valves 
on parallel- slide principle. 
Easy to operate, suitable for 
many duties including process 
steam control, compressed 
air, thick heavy liquids, etc 
With screwed connections. 


All the above valves are for 
pressures up to 250 Ib/sq. in. 
(steam) or 350 Ib/sq. in. (cold 


water, air, oil, etc.) 


HOPKINSONS LIMITED - 


HUDDERSFIELD 


LONDON OFFICE 34 NORFOLK STREET STRAND W.C.2. 


H6113 
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AGNETIC 


_-¢ HANDUNG 
SEPARATION 






LIFTING Y SUSPENSION 
MAGNETS MAGNETS 
CHUTES 350) G CLUTCHES 
CONVEYOR HEADS MAGNETIC PULLEYS 
SWEEPERS DRUMS 
OVERBAND SEPARATORS PERMANENT MAGNETS 


ELECTROMAGNETS LI. 


TELEPHONE ee TELEGRAMS 
| CANTRAL 53D Boxmag Works, Bond St., Birmingham, 19. BOXMAG BHAM 














Accuracy of steelwork has 

helped to make Cleveland’s 

reputation. A 2” shaft may 

be required to be consistent 

in diameter to one part in 

0 erance one thousand; a 60ft. girder 

1 | to 1/32” length. It is in the 

consistent maintenance ‘of 

| required tolerances that 

Cleveland excel. Bridges are 

trial erected in our yards, so 

| that when they finally reach 

their destination there may 

| be no doubt of their being 
correct. 


CLEVELAND 

















YY 
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WE ARE BUILDERS OF 

BRIDGES * POWER STATIONS * WORKSHOPS 
TUNNELS * HANGARS * DRAINAGE SCHEMES 
CRANES * PYLONS * LANDING STAGES 
DOCK GATES + DEEP FOUNDATIONS 


Our services are always available 
in design, in detailing and in the 
construction of all types of structures. 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON 
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Revolving frame steel casting for the 150-RB excavator, 
size 10 ft. x 15ft. 6 ins. Cast for Ruston-Bucyrus Ltd. 
by whose permission the photograph is produced. 





Te eel 


cast and machined 


for an 


important part 


This massive revolving frame is cast in steel for the 
150-RB excavator. Weighing 29 tons “as cast” it 
measures 10 ft. x 15 ft. 6 ins. and is a normal Lloyd 
production casting. It has to stand up to the severe 
shock loadings which are developed progressively, as 
when the 150-RB bites into compacted soil or 

loose rock that is lifted in one operation. The mould 
contained 80 cores and there were 21 feed heads. 
Co-ordinated with the casting was the machining 
process, a task well within the scope of Lloyds 
unsurpassed machine shops. The proof of a perfect 
casting lies in the machining, and it always 

operates to the advantage of the customer to allow 
Lloyds to machine the castings they make for him. 


Britain’s best equipped Steel Foundry L L oO Y D 5 


F. H. LLOYD & CO. LTD. P.O. BOX No. 5, 
JAMES BRIDGE STEELWORKS, WEDNESBURY, STAFFS. 


TELEPHONE: JAMES BRIDGE 2401. 








THE ENGINEER Nov. 


REINFORCED CONCRETE 





\ 


Do any of these structures interest you ? 


Why fnot get in touch with Holst & Co. 
who specialise in Design and Construction. DESIGN & CONSTRUCTION BY ' 


HOLST 








& 
Civil Engineering Contractors, Reinforced Concrete 


Head Office: 44 CLARENDON ROAD, WATFORD, HERTS. Telephone: GADebrook 4481 








BRANCHES: BIRMINGHAM - MANCHESTER - LEEDS - DURHAM - EDINBURGH - CARDIFF 
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DOUBLE MUSHET 


— S P E E D ST EE L 


TWIST DRILLS 


We do not know the number of holes made every day 
throughout the world by fast-cutting ‘* Double Mushet ’ 
drills, but we do know that all of these drills are of con- 
sistent top quality. Manufacture throughout within the 











same organization makes possible rigid production con- 
trol in inspection, from the melting of the steel to the 
despatch of the finished product. 


* Comprehensive stocks 


constantly maintained 


POCKET DRILL SETS 


Four sets of drills are available packed in attractive metal 


containers of cigarette case size. No more lost drills 





for the Practical Engineer and Handyman. 


Please write for descriptive folder. 


NS 


FINE STEEL - ENGINEERS’ TOOLMAKERS 


MAKERS - STEEL FOUNDERS 





SAMUEL OSBORN & CO, LIMITED. 





STEEL SHEFFIELD 


LYDE WORKS, 
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Rough machined Reaction 
Wheel forgings for 
Power Station turbine. 


The Darlington Forge Ltd., long established 
as major suppliers to the shipbuilding 
industry, are also producers of a large and 
varied range of high quality forgings for 


all branches of industry. 
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rease scope In 
design — 

‘fitting and 
maintenance time 


The famous Cooper Split Roller Bearing has all the known 
attributes of a solid roller bearing and has the additional advant- 
age of being split right down to the shaft. 

Consider these unique benefits. 

GREATER SCOPE IN THE DESIGN OF MACHINERY 

No worry as to ‘ how to get the bearings in’. Shafts with 
reduced journals or with solid forged couplings may be used. 
REDUCED ASSEMBLY TIME 

The bearing is simply positioned where it is required. No need 
to remove couplings, gears or pulleys to thread the bearing on 
the shaft. 

FASY MAINTENANCE 

The actual rolling surfaces may be readily inspected without 
disturbing the shaft. 

The reputation for reliability of Cooper Split Roller Bearings 
has been proved in many thousands of plants throughout the 
world for a period of over fifty years. 

Made in three Series--Medium, Heavy and Extra Heavy—in 
sizes from 14” (30mm) bore to 30”. (750mm) bore, complete 
with sturdy self-aligning Housings and Pedestals. Prices are 
competitive and delivery of many sizes is from stock or within 
a few weeks. 

American equivalents, large Roller Bearings (both split and 
solid) and large Ball Bearings are also manufactured to customers 
requirements. 

Technical and after-sales service by District Engineers in the 
United Kingdom. Agents in 54 countries overseas. 

Please send for Catalogue. 


ENGINEER . 


as 


Heavy duty Belt Conveyor 

200 M.P. Main drift Conveyor at 
Bestwood Colliery, Nottinghamshire, 
by Messrs Plowright Bros. Ltd., 
(Qe aticlailan 

The use of 10” heavy series Cooper 
Split Bearings gives a neat compact 

F 


layout without loss of accessibility. 


Standard Pedestal desigfl as used up to 
4 hore: Medium Series and 4° ~bore 


Heavy Series 


















COOPER ROLLER BEARINGS CO. LTD. 


KINGS LYNN - NORFOLK - ENGLAND 
Telephone: KINGS LYNN 3447 


—and halve vour bearing problems 
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Examples from our range of VARIABLE SPEED GEAR 
UNITS AND SPEED REDUCERS 


















MULTIPLE SPEED 
GEARBOXES 
With co-axial shafts, capa- 
cities 5, 15, 35 h.p., overall 
ratios from 1-1 up to 7-1. 
Two, three or four speeds. 
Motorised or non-motorised. 


““STRATELINE ” 
SPEED-REDUCER 


Horizontal foot - mounted, universal 
flange-mounted. Single, double or triple 
stage. Motorised or non-motorised. 
Co-axial shafts. Ratios up to 10,000 to 1. 
Output torque up to 64,000 Ib. in. 








VARATIO POSITIVE 
VARIABLE SPEED 
GEARS 
For speed changing under power. 
Capacities up to 45 h.p. Overall ratios, 
standard 2-1, 3-1, 4-1 in 7, 9, 13 speeds 
respectively. Spur gear, co-axial drives. 


VALVE AND WINCH 
OPERATING GEAR 
Co-axial shafts. Flange 
mounting. Developed for 
individual applications. 
Hand or power operation. 












Special units developed to customers’ requirements 


Write for further details:- 





A view of the installation at Rolls-Royce Limited, Sinfin, Derby. 





FT219/2 
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Speedy, easy, one-man Simple operating mech- 
control against full un- anism—no separate 
balanced pressure protective devices 


Minimum friction ‘loss 
and: no wear on valve 
seats 
j 
Self-cleaning action be- j 
tween body and plug with 
no face-to-face friction a 


: 


. 


fluid 
control 








Water-hammer controlled 
by positive valve timing 
and good design charac- 
teristics. 


No underground chamber 
is required : the operating 
Supplied in standard sizes mechanism can be com- 
from 12°-72 with electric pletely sealed 
motor, hydraulic or 
pneumatic servomotor or 
manual drives 


sya 7 
ROTOVALVES Vv 


THE HARLAND ENGINEERING COMPANY LIMITED ALLOA SCOTLAND 


LONDON AND EXPORT SALES OFFICE: HARLAND HOUSE 20 PARK STREET WI 
Branches in BRISTOL GLASGOW LEEDS NEWCASTLE NOTTINGHAM TIMPERLEY (CHESHIRE) WOLVERHAMPTON AND OVERSEAS 
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means higher boiler efficiency 


( and lower fuel costs / ) 


Feed water that deposits scale on boiler heating surfaces 
S$ a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea-water, are heavy depositors of scale 





A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will giadly be supplied on 
request 
EVAPORATORS AND 
WATER HEATERS. 
EXHAUST STEAM OJL SEPARATORS. 
FUEL HEATERS. 


CONDENSERS, FEED 
FEED WATER ene 
iL 


Caird © Rayner 


777 COMMERCIAL ROAD, LONDON, E.14 Bioes) 
DHB/2712 








PERFORATED METALS FO» 
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HAYLE, CORNWALL Tel. Hayle 3213 


ENGINEER 
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8 Models covering 2-700 ft. Ibs. 
for 2", +”, 7” and om Sq. Drive 


Another new model available 
ex-Stock: 


STURDY & RELIABLE. 40-280 inch. Ibs. 3” Sq. Drive 
COMPACT DESIGN. 

ADJUSTABLE. 

3 PHASE SIGNAL BY 

SIGHT, SOUND & FEEL. 

LOW PRICE. 


New Nut Tightening Torque Data leaflet available 


-JENKS BROTHERS LIMITED 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 
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ARTESIAN WELLS 


FROM 
THREE 30° DIAMETER 
OVERFLOWING 

__ BOREHOLES 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.|I 


Telephone: WATerloo 7044 


Telephone: Midland 1762 
Telephone: Leeds 23550 


93/4 BROAD STREET, BIRMINGHAM I5 
BARDON CHAMBERS, KING ST., LEEDS |! 


Branches 
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There's Big Difference 






LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 





Grommet Y.Belits 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES SHIPLEY YORKSHIRE 
MANUFACTURED ‘Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 
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STEEL 


AND j 
74 82 PARADISE ST., LONDON, S.E.16 


COPPER 
BERMONDSEY 3156 7 8 


“Tu Eb , WALSALL MANCHESTER PONTYCLUN 


MALLEABLE TUBE FITTINGS 


= —as British as the Flag 





THE HEART OF RELIABILITY 
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or castings specify 


The recent extensions to the Wednesbury 
foundries enable Hilltop to accept orders 
for large and small quantities of high- 
grade castings in grey iron, malleable 
iron, aluminium alloy, and yellow metals. 





ANCHOR WORKS, SMITH ROAD, WEDNESBURY, STAFFS. 
Phone: Wednesbury 0294 











A push to production with the power of an elephant—that’s 
PNEUTOMATION! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 

from bell-ringing to jig-boring—and do it faster, at less cost. 

A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PNEUTOMATION 

is a really long-lasting trouble-free pneumatic power system. 


Pneutomation never forgets to operate 


The ‘ Pneulang’ basic cylinder unit, just one of the 264 cylinders 
available ‘ off-the-shelf’. The range of PREUTOMATION 
equipment also includes many types of manual and automatic 


valves, lubricators, air flow regulators, pipes and fittings, etc 
PNEUTOMATION 
energy under control 


—- SLANG PNEUMATIC LTD 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel 28220°2°3 
y a 





Associated with Desoutter Brothers (Holdings) Ltd. 
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Electrical Aids in Industry 


Resistance Heating-1 





In this form of heating, the heat is produced by 
passing an electric current through a high resistance 
conductor which is termed the “* heating element ’ 
The heat is transferred from the heating element 
to the work by convection, radiation or conduction, 
or by a combination of any, or all of these. When it 
is a question of radiation or convection, the element 
can be a bare wire or strip of suitable material, 
provided it is adequately supported on electrical 
insulation capable of withstanding the temperature. 


I 


oH 


When there is to be contact between the work 
and the element, heat being transferred to the work 
by conduction, the wire or strip must be surrounded 
by suitable insulating material and enclosed in 
a protective sheath. 


IYI 


In the majority of cases, the wire or strip forming 
the heating element is made of a nickel-chromium 
alloy which has a high electrical resistance and can 
be safely used in air at temperatures of up to 
1050°C., or in a suitable atmosphere, of up to 
1150°C, Other element materials are available for 
use at higher temperatures. 

Sheathed elements, essential for contact heating 
but also used widely for convection and radiation 
heating because of the convenience afforded by the 
mechanical strength of the sheath, usually metallic, 
and by their “built-in”’ electrical insulation, cannot 
be used at temperatures as high as the bare wire or 
strip. This is because the wire, being embedded in 
insulation, is always at a higher temperature than 
the sheath, and to keep the wire temperature down 
to a safe figure the sheath temperature is usually 
limited to a maximum of around 800°C. 

Automatic temperature control of resistance 
heating elements within narrow limits is easily 
effected, but if manual control only is desired 








devices are available which enable the heat output of 


the elements to be controlled precisely at a required 
level. As with all electrical methods, a time switch 
may be included in the control circuit for auto- 
matically switching on or off at predetermined times, 
and this can enable, for example, an electric oven to 
be fully up to working temperature by the time the 
working day starts. Since there are no combustion 
products from the heaters, there is no need to build 
flues or special ventilating arrangements which also 
carry away useful heat. 

Electric resistance heating may profitably be put 
to many diverse uses; two of these are described 
briefly below, others will be listed in a subsequent 
data sheet. 


Furnace Heating 


Electric resistance furnaces can be divided into two 
main categories, batch type and continuous. In most 


cases, the heating elements are of 
nickel-chromium alloy, for fur- GE 
Pico) 


nace temperatures up to around 
1050 C., but higher tempera- 
tures, up to nearly 3000 C., can 
be obtained by using other metals 
or alloys, or in some cases non- > 
metallic elements. A protective 
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Data Sheet No. 4 


atmosphere is desirable to prolong the life of some 
of these higher-temperature elements. For all 
temperatures, electric resistance furnaces can be 
constructed so that the heating process takes place 
in a controlled atmosphere if this is dictated by 
the composition or heat requirements of the work 
charge. In some furnaces, fans are used to circulate 
the air or special atmosphere over the charge, there- 
by giving increased heating rates and a uniform 
temperature over the whole charge. 

Automatic temperature control and programme 
control of the heating process are readily effected. 
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Electric furnaces are extensively used in industry, 
for example in the general heat treatment of metals, 
in the glass and ceramics industries, for brazing and 
sintering, and for many other applications requiring 
temperatures above 500 C. 


Oven Heating 


There are two basic forms of heat transfer used in 
electric resistance ovens: convection and radiation. 
The latter is dealt with in a separate data sheet under 
the heading “‘ Infra-Red Heating ” 


MW 
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Convection ovens may again be of the batch or 
continuous type. In either case, the charge is heated 
mainly by the movement of hot air, which is some- 
times assisted, as in furnaces, by fans to give a rapid 
and uniform temperature rise. Ovens are normally 
designed for temperatures of up to about 500 C., 


and the heating elements are invariably of nickel- 
chromium or nickel-chromium-iron alloy. 





Ventilation, when required, can be provided and 
regulated entirely to suit the 
heating process. Tempera- 
tures and times are readily 
controlled. A vacuum can be 
maintained in suitably de- 
signed ovens to assist in the 
extraction of moisture and 
solvent. 





Convection ovens are extensively used for drying, 
baking and stoving operations, and for a host of 


other processes requiring a low or medium 
temperature. e 
------------- Sc dil i aie dll td 


| For further information, get in touch with 
| your Electricity Board or write direct to the 
| Electrical Development Association, 2 Savoy 
| Hill, W.C.2. 

| Excellent reference books on electricity and 
| productivity (8/6 each, or 9/- post free) are 
| available—‘Induction and Dielectric Heating” 
| is an example; ‘Resistance Heating’ is 
another. 

| E.D.A. also have available on free loan a 
| series of films on the industrial use of 
| electricity. Ask for a catalogue. 
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A story to TELL! 


—we mean a true story of course 
and one that if written fully would 
be far too long to read because it 
would cover a period of twenty-five 
years of intense activity, during 
which a wealth of experience and 
‘know-how’ has been acquired 
about designing and building better 
equipment for all sorts of industrial 
heating applications for important 
concerns everywhere, and how this 
non-stop activity continues at an 
ever-increasing pace because today 
the name ‘‘ Barlow-Whitney "’ is the 
first choice in the best circles when 
it comes to— 


Heat-Treatment Processing 
Equipment of all kinds 


OVENS & FURNACES, 

VACUUM & PRESSURE IM- 

eos PREGNATION PLANTS, 

Treatment Furnace from the TROPICAL TESTING CHAM- 

Barlcw-Whitney range. Wide BERS TINNING BATHS & 

choice of standard mode LEAD POTS, WAX & COM- 
and, of course, custom-built POUND KETTLES. 


units to order. 





A medium capacity 


And many other types of equipment 
including, of course : 


SPECIAL PROCESS PLANT TO 
MEET REQUIREMENTS 


Write for further details quoting reference 5B 


BARLOW-WHITNEY LTD. 2, Dorset Sq., London N.W.1. Tel: AMBassador 5485-6. 
Works, London & Bletchley. 


BM) 








our 


service department Are these hands helping you? 


can relax 


for at least 
seventeen months! 








These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems. 


You can rely on 


PINCHIN JOHNSON 
ORGANISATION for Paint and Service 


A world-wide service to Industry 
PINCHIN, JOHNSON © CO., 4 CARLTON GARDENS, S.W.1 


’ Telephone: TRAfalgar 5600 
D-CAMBERLEY -SURREY 

ighout the World BELFAST + BIRMINGHAM -« TLE ° 3RIGHTON 
LEEDS + MANCHESTER - TLE-ON-TYNE 


BRISTOL * GLASGOW 
SOUTHAMPTON 
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Ha (ihe Grae Soft Gry Sun &: Non. Servous Castings 


PATTERN MAKING 


TyseLey FOUNDRY Lip. 

















Telephone: 
ACOCKS GREEN 1283 
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BUSHBURY WORKS, 
WOLVERHAMPTON 
Telephone 21455 





Tyseley Foundry B’ham. 


JAMES ROAD, TYSELEY, 
BIRMINGHAM, II 





Strthe Genoul Engine 1G. Machine Sel & Electrical rates 


TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE’ PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR 














TO REGULATE THE FLOW OF «- pa 
MATERIAL FROM The mest i 
STORAGE BINS. practical ty 





SIZES TO SUIT ANY 
LAYOUT. 


VWVAESME DTW PEILOINE —conscr — economicat 


TROUBLE-FREE 


& 1 0)" LTD * 1 to 50 tons Bs hour Capacities 
GLOUCESTER : me 5 


Manufacturers with over 50 Years 
experience — Offer the latest in 
CRUSHING - GRINDING - MIXING 
40) (Ce) | AAO 

MACHINERY Phone: Gloucester 21055 6-7 
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REET, GLASGOW, S.l. 
"Phone : IBROX 1141 (6 lines) | tis :! 
’Grams : “BUTTERS, GLASGOW. 


And at 
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HAWKE 944 ge round the world * 


Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cables 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. In regular use by 
Government Departments, the Central Electricity Authority, the National 
Coal Board, Chemical Industries, Oi! Refineries and Steel Companies 







B * DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/'G3, 8 G3, 9 G3, G II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel: DENton 38689. Telex: 66-135 




























BSS. LTD.  SPECIALISE IN VEE. R 
GL E 
EQUIPMENT FOR = STEAM, OBE VALVEs 
GAS, WATER, AND AIR, THE REGUL AT; 
siZE§ STOP va; NG 
ouTies AND CATER FOR THE rete V 
SUR 
a REPAIR NEEDS OF ENGINEERS ed 650 ps) ve 
. sl. 
+ YOUR IN ALL INDUSTRIES. ape TURES 
pressure 5 DEG 
WRITE OR PHONE SuiTams 5 
‘OR ». 
YOUR NEEDS TO: STEAM, Gas 
AIR, OIL . 
BRITISH STEAM SPECIALTIES L” on 
HIGH PREssupe 
FLEET STREET LEICESTER. HOT Warep 
PHONE: LEICESTER 20885/6 
Stocks at :—LEICESTER * LONDON . LIVERPOOL * GLASGOW 
BRISTOL MANCHESTER ‘ NEWCASTLE-ON-TYNE 
BIRMINGHAM DUBLIN ; BELFAST 











Here we've put another Wiseman gear unit 


! 





NO. Designers—bless their happy hearts! like to think in terms 





of high efficiency and whenever possible put something 

like this maa meaning “here we must 
have a Wiseman totally enclosed gear unit”. 
Thus are many tricky power 
transmission problems solved. 
Should things get out of hand we can 


always ask Wiseman to send someone 


along who is well up in these matters. 





ALFRED WISEMAN & CO. LTD 
GLOVER STREET, BIRMINGHAM 9 
Telephone: ViCtoria 2216-7 


London Office : Carlisie House, 8, Southampton Row, W.C.! 
Telephone: HOLborn 7127 








NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


n the fol owing fields :- 





Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms and 
Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 





53 VICTORIA STREET S.W.1 


— TEL. ABBEY 6132 - 











Consult 


FILTON 


for ROTARY UNIONS 


(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES 4°—3” BSP 
SPECIALS UP TO 6” BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 


Telephone Spa 8111/2 
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High Surface Speed 
Diamond Turning of 


Commutators 


To obtain a murror finish on Commutators of such diameter 

as the one shown, demands not only special precision equip- 

ment but the highest degree of skill on the part of the 

operator. The combination of first class equipment and first 

class experience combines to put British Electrical Repairs 

Ltd. in an unassailable position of supremacy in handling 
every class of electrical and mechanical repair. 














BRITISH ELECTRICAL REPAIRS LTD 


Empire House, Charlotte St., Manchester | 


Works at 
BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, EDINBURGH, GLASGOW, 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA 


dm BER 65 


ee 











21, 1958 





Specialists in 


dust and fume control 


and pneumatic conveying 


DUSTRACTION LIMITED ° 94 REGENT ROAD - 


LEICESTER - Telephone Granby 2681 2 
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Maximum output calls for screens that are tough enough to withstand long 





periods of gruelling service, and so reduce to a minimum delays for repair or 


replacement. In fact, maximum output calls for 


‘HARCO? tie'rrnewere SCREENS 


Supplied as flat or curved plates, or as complete screens to specification, in 





Please ask for Catalogues Nos. a wide range of gauge, mesh and pattern for every screening, sorting or 
E858 and E926 sizing requirement. 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7._ GREenwich 3232 (22 lines). 
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Rs “As clean as a Gloucester Casting’ means 
that Gloucester malleable iron castings are 
—_ ~~ ~~ =o A of high definition, true to pattern, cleaner and 
on — - smoother because of better sand practice 

- and better fettling. 
_—_— Mould and core sands and their bonding 
additives are under constant laboratory 
supervision, even the very sand grains are sized and num- 
bered, and consistency and distribution of sand are strictly 
controlled by a continuous mechanical ynit. The high 
refractory characteristics prevent sand ‘‘burn-on” at re- 


. a it entrant angles, thus greatly increasing the life af cutting tools 
~ during the machining process. The new elevator-type 
a electric furnace anneals in 48 hours — instead of the usual 


7 days. It also allows greater control of the component during 
annealing, resulting in uniformity of metal, greater strength, 
and resistance to impact. 





A typical Gloucester Malleable specification. 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation a 18% Elongation ae 5% 
Yield Point .. I2tons Yield Point .. 24Ttons 


, pice ogy eB — Tensile Strength 25 tons psi Tensile Strength 35 tons psi 
AELOLCL SSL \} 
= | @LOUCESTER 
— ib E ‘ 

















Brake shoe for smail 
welnucle in Malleable 
Iron 


we. 


GOOD CASTINGS 










Telegrams: ‘Pulleys’ Gloucester * A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd. 





OIL FIELD BLOCK STATION 











Gloucester Voundry Ltd. Emlyn Works, Gloucester * Telephone: Gloucester 23041 ° 
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LINES 


Pressures up to 2,000 p.s.i. These 
pumps, available in a range of sizes, 
can operate in the open under all 
weather conditions. They are 
self-lubricating and sufficiently 
robust to withstand transporting 
over rough country. The liquid 
ends are designed so that different 
38 sizes of pistons and liners can be 
used, depending upon output or 
pressure required. 





Telephone: Clydebank 2271 /2/3 


E L G | N Ww Oo R K S Cc L Y D E B A N K Telegrams : ‘*PUMPS"’ CLYDEBANK 


awson & 
D)ownie Ltd 
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Designers! Plant Engineers! 


STANDARD BUSHES 


are now available in 
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Suitable for many different requirements, 
these bushes are produced from high 
grade materials from our own foundry and 
confirm to B.S.I. specifications. 

Rigid metallurgical control and constant 
inspection in all stages of manufacture 


combine to make them of very high quality. 






new 
iNustrated brochure 


giving full information 





and details of specifactions available on request. 


BILLETOP& GILPIN LTD. 


SYSTON, NR. LEICESTER. TEL: SYSTON 3296/7 


NMiZB STANDARD BUSHES 
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‘ALAFLOR’ extruded aluminium grid floorings 
& treads are fast becoming 


industries most popular floorings 





Depths from jin to 2ins 





‘ALAFLOR’ 


Treads Plain 
or Punched 





Depths from jin to 2ins 


its not hard to see why 


The inherent economy advantages of Alafior have no rival :— 


* Outstanding strength and rigidity 
* Spark-resistant and non-skid 
* Minimum weight, non-corrosive and no maintenance. 


Write today for literature and cut overheads underfoot 


ARCHIBALD LOW & SONS LTD 


HOME & OVERSEAS SALES OFFICE: 143 Sioane St., London S.W.1. Tel: Sloane 6178 
HEAD OFFICE & WORKS: 82 Merkiand St., Partick, Glasgow W.1. 
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ENGINEER 












BDENCE IS INVITED ON ANY ASPECT 


OF THERMAL INSULATION 


A letter to Newalls has solved insulation 
problems for many firms over the past fifty- 
odd years. The same simple step might well 
be of similar benefit to you. 

Technical 


reports, estimates, 


data—all preliminary work is undertaken 


performance 


free—and with no obligation whatsoever. 


NEWALLS INSULATION CO. LTD., WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at LONDON, GLASGOW, MANCHESTER, 
NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. 


Agents and Vendors in most markets abroad. 








SCRAP METAL 
BALING PRESS 


TIN CANS - DRUMS : STAMPING WASTE 
SWAREF NON-FERROUS SCRAP WIRE ete. 








Write for leaflet 1013. Baling Press, with the big application 


* ALL ELECTRIC OPERATION 
* PUSH BUTTON CONTROL 
* NO FOUNDATIONS 





Also manufacturers of Hand, Electric and Hydraulic baling presses for 
all applications 


PLANTERS ENGINEERING Co. Ltd., 


14 CRAVEN ROAD, LONDON, W.2 


TEL : AMBASSADOR 3295/6. CABLES: VELOCES, PADD, LONDON 
DHB/5874A ASSOCIATED WITH ENTWISLE & GASS LTD. 
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_ BROADFOOT 


Broadfoot engineering and metal founding has been serving 
marine engineers for a century. Among the specialities for 
which the name has long been noted are valves. The range 
today covers every need—and Broadfoot resources 
guarantees materials, workmanship and delivery. 

Other specialities include tailshaft liners, stern tube bushes, 
valves, castings up to 8 tons in brass, gunmetal and phosphor- 
bronze. Also plain and decorative floor coverings in 
linoleum, cork, rubber, and ““Teakoid”. 





JOHN BROADFOOT & SONS LIMITED 
Established 1852 


INCHHOLM WORKS, FERRYDEN STREET, WHITEINCH, GLASGOW, W.44. 
ON ADMIRALTY, AIR MINISTRY, WAR OFFICE & COLONIAL OFFICE LISTS 
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indicating .p.m. of electric motor. Indicating shaft speed, showing 
use of extension 
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Run your machinery at the optimum speed for 
peak efficiency. Any deviation from this 





speed almost certainly means that it— 


indicating surface speed. 


and you!—are running at a loss. 
Cut this loss by making spot checks of 
r.p.m. with a SMITHS Hand Tachometer. 
Such a check can be made in an instant, 
even in unfavourable conditions. What's 


more, the reading is accurate to within 4%. 


PRICE 


(complete with strong 
case and full range of 
accessories) 


£14.14.0 


postage and 
packing extra. 





SMITHS HAND TACHOMETERS 
can be used for checking: — 





AVAILABLE IN CHOICE OF FOUR MODELS: Rotational speeds of shafts, spindles, gears, rotors and rolls. 


Mode! A.T.H.4 illustrated (0-50,000 r.p.m.) Linear speeds in ft/min or metres/min of metal strips, textiles, paper, 
Model A.T.H.6 dial illustrated (0-10,000 r.p.m.) wire, plastic, film and conveyed material. 

Model A.T.H.7 dial illustrated (0-20,000 r.p.m.) Surface speeds in ft/min or metres/min of cutting or grinding 
Mode! A.T.H.10 dial illustrated (0-5,000 r.p.m.) operations of machine tools, processing rolls, unwind rolls or wind 


up rolls for extrusion and strip production. 


ALL FOR L.H. OR R.H. DIRECTION OF ROTATION. 
Readings can be taken In bad lighting conditions or where the dial 


DE en ee ee is visually obscured. 
} Please send full details of your [ 
HAND TACHOMETERS 

| 

| 
| POST THIS | ~ ict al SMITHS INDUSTRIAL INSTRUMENT DIVISION 
1 FOR FULL | sooaess ee 
DETAILS - ———- cuatiiaeienain __i Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 
| | | 
a — sain si ai illite iitanieiniatn tacit 
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Roballo for all round efficiency 


* BALL BEARING SLEWING RINGS 


MOW BRITISH MADE Fi 


es 
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ww sy 
. ~~ e 
+. ~~ agit 


With outstanding design features, 
ROBALLO Slewing Rings have found a 


multitude of applications 
where long life and smooth and accurate @) 
rotation are required. O eo | 


Write today for literature on this outstanding 


innovation. WIRE RACE BALL BEARING RINGS 


7 , (1144 at hed et (ad 
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SMETHWICK DROP FORGINGS LTD. . SMETHWICK AND KIDDERMINSTER ENGLAND 
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The D.S.O. oiled-filled cable is our latest develop- 
ment in 33kV power transmission. 

Dispensing with fillers and built-in ducts, the design 
means economy in materials and manufacture. 

Publication No. 392 giving further information 1s 
available on request. 


a -D-s- 


33kV cables 






BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1 
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Slowly but surely... 





Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 
of cranes on A.C. supply where precise slow-speeds are required. 

The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 
The device is entirely automatic and fool-proof. 

The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, it is impossible for the main motor and 








the Slomax motor to operate simultaneously. 

Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 

A further advantage is that where precise creeping speeds are required for specialised operations, 


the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 





the hook. 


THE WHARTOR CRANE & HOIST CO.LTD 


REDDISH STOCKPORT ENGLAND 








Phone : Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.’’ Code: Western Union 
LONDON: Lincoln House, 296/302 High Holborn W.C.I. Phone: Chancery 7911. | Grams: Chancery 7911. 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas !06!-2-3. Grams: Fluorspar, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham, 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams: Penarth 1527. 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2. Phone: Douglas 106/-2-3. Grams: Fluorspar, Glasgow. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 


EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 
CANADA: Marshall Equipment Co. inc., P.O. Box 28, 6! Victoria Avenue, Dorval Station, P.Q. Phone: Melrose |-3528. Grams: Marquipco, Montreal. 
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LOCOMOTIWY E 
| DRIVERS 
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and the N EW FOWLER DIESELS 


Ask a driver what he thinks about the new Fowler Diesel Locomotives. 
He will tell you that for all-round vision, simple operation and 


efficient trouble-free service they are unbeatable. 


He will explain that Fowler Locomotives have simple, either side control 
ER and that there are no foot pedals or clutches. Immediate and positive 


¥ FO : 
Upset ny direction changing is assured and, further more, driving a diesel is one 


of the cleanest jobs in the works. 


Named the MD Range, these Fowler Locomotives from 150 B.H.P. to 
400 B.H.P. have mechanical or hydraulic- mechanical transmission, 


giving rapid acceleration, finger-tip control, smooth transition. 


Specification Fowler! - that means Quality 


send for full details to: JOHN FOWLER & CO. (Leeds) LTD., LEEDS, 10 
Telephone: Leeds 3073! 


Products of the Marshall Organisation 
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‘the best instrument for the job... 


—it must be ACCURATE §& 





GAS 
THERMOSTAT i 
r-- 


Your two year 

uarantee of 
| era work- 
manship and 
material. 





The Ideal Gas Controller 
available in many ranges, 
Developed in conjunction 
with the North Thames Gas 
Board. Special Gas Council 
Test. Report available on 
request. 

Send for free illustrated 

catalogue ef full range. 





Raines cai 


1 ell Ran 


THE ACCURATE RECORDING INSTRUMENT CO., 
“Aric” Works, Windsor Avenue, Merton, London, S.W.19. Phone: LiBerty 5661-63 


ENGINEER 





FLAM EPROOF ELECTRO MECHANICAL 
BRAKES 







LONDON 


AND 


BRIDGWATER 





ELLISTON, EVANS 
& JACKSON, LTD. 











STRUCTURAL STEELWORK 


SPECIALISTS IN DESIGNING & DETAILING 


including Buildings, 
Conveyors, Winding 
and Staircases 


For all classes of Steelwork, 


Hoppers, Bunkers, Towers, 


mrlaielanut: etc 


SITE REPRESENTATION AND SURVEYS 


PREPARATION OF MATERIAL AND 
}3)@) Fy Wn) ©} $29 9) 1) 


Sieith, Charnock 


2 BIRMINGH 


Varlie A 





























Thompson 


SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well 
made from fine materials. Used extensively on 
steering connections for every class of road 
vehicle, they are also valuable in a great many 
applications in general engineering, where 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY 
LEAMINGTON SPA, WARWICKSHIRE 


bar of a mower, at many hundreds 










of strokes a minute. 
We can produce joints of this and 


other types to suit customers’ 


special requirements. 


LTD 
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23,000,000 | 
sears by 


OPPERMAN 


turn for industry 
every day 


S&S. £. OPPERMAND LIMITED 
BOREHAM WOOD, HERTS. 
ELSTREE 2021 


Erwoods 











Chemical 


Plant 





















in copper 


and stainless steel 


Distillation columns, solvent recovery plant, autoclaves, 
expansion joints and many other specialised process-plant items — 
Dore have the experience and the skill to manufacture 

welded plant of the highest standard, for delivery at the 


right time, at the right price. 


% 


Y me 
JOHN DORE & CO. LTD. 


31-39 Bromley High Street, Bromley-by-Bow, 
London, E.3.’Phone: AD Vance 3421 


GETA Kaw 
QUOTATION 
FROM..... 








TAS/JD.78 
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Type KN-B to BS2083/1956 
TEFC ENCLOSURE 
1-20 hp* (4-pole) 





*Additional Ratings not 
included in BS 208 3 are 
also available up to 50 


hp. 














With the introduction of the 
new BS2960/1958, squirrel- 
cage motors with Standardised 
Dimensions can now be sup- 
plied with VENTILATED as 
well as TEFC_ enclosures. 


Metrovick Motors designed 














and built to these specifica- 
tions are known as Types 


KN-C and KN-B respectively, Type KN-C to BS2960/1958 


VENTILATED Enclosure from 
1 to 40 hp (4-pole) 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER !7 





An A.E.I. Company 


j/A801 
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is is a light-weight precissor 
machine for smaller sized boards 
up to 42” by 29° 









We lait poems Isis studio drafting machine on Isis tubular stand. 
3 This j ; . a 


Isis drawing table fitted with 


ne eine aa btn re 
DRAWING TABLES = 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quality 






ARISTO 


slide rules of precision 








Isis drawing toble fitted with Isis 
drafting machine. 





DRAWING OFFICE SUPPLIES AND EQUIPMENT 


86441 QUEENS ROAD, COVENTRY 


Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 
























SHEFFIELD 
COLLEGES 

OF COMMERCE 
AND 
TECHNOLOGY 


P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 

















and STORES 
Chief Offices : 
129, Trongate, Glasgow Fae ar 
Reed. Offices: Clutha House, ‘Rie — _—— es rE we a wo ert 
10, Storey’s Gate, = ey — an moa > — «ct . 
Westminster, London, S.W. —s ‘40. 
ee STRUCTURAL mip 


THO? W. WARD Li» 


STEELWORK | | rae 











TRADE \ Sinedley MARK 
PAN GRINDING MILLS 


Ward’s Structural Steelwork Dept. specialises 
in the production and erection of steelwork for 
every kind of building. Among contracts 
<==” —e recently undertaken is notably one for the new 
colleges at Sheffield. The two photographs were 
a “ taken during course of construction, and are by 

eT oor ‘ permission of J. L. Womersley, Esq., Sheffield 
City Architect; Henry Smith, Esq., A.R.I.C.S., 
General Manager, Sheffield Public Works 
Department ; Messrs. Gollins, Melvin, Ward 
and Partners, Chartered Architects. 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. [4 
Belper. Derbyshire. 
Telephone: Belper 12 


ALBION WORKS vd 


FORWAR 








° C524. 
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12 ton continuous duty crane supplied to The Tunnel! Portland Cement Co. Ltd., through F. L. Smidth & Co. Ltd 


MORRIS CRANES 
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their EFFICIENCY and especially for 
: i: their low maintenance cost. 


} For those of our customers who are 


Tet 


trust 


in urgent need of a crane in the 
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smaller capacity range, we can offer 
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$9909000 00094 
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8-12 weeks delivery for our standard 


ttt? 
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THE “affith offtssteeseetenteseee crane (with totally enclosed _ ball- 





























































































































































sseessersseaeseessseestertscrssss ; . 
sieestsngesssessessegzesss bearing crab) up to 10-tons capacity, 
ti pssaessteses maximum span 50 feet. 
# vests ce ctececteee seme eerie terse NO FINER CRANE IS OBTAINABLE ANYWHERE 














200 ton steelworks crane crab supplied to Thos. Firth & John Brown Ltd 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


INCORPORATING ROYCE LTD. & CRAVEN BROS. (CRANE DIVISION) LTD. 
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MAKES LIGHT 
OF HEAVY WORK 


A delivery of steel ingots being conveyed to 
the rolling mill—a typical load that 
Hyster Fork Lift Trucks can take in their 
stride! Hyster heavy duty Fork Lift 
Trucks (15-20,000 Ibs. capacity) are built 
to accelerate handling methods and to 
stand up to continuous day and night 
duty in foundries, works and construction 
sites under all conditions. Hyster Fork 
Lift Trucks—fitted with power steering 
and pneumatic tyres—for easy, fingertip 
control and increased manoeuvrability, 
full circular visibility—and reliability. 
Every unit is designed to ensure rapid 
servicing. 


TC - 200 
LIFT TRUCK 


PARRA SESRSALLLILIL TIT TTT Tt 
VEVRUEREEU Reta eee 











@ Fred Myers Ltd. @ Caledonian Tractor & 
24 Bruton Street, Equipment Co. Ltd. 
Berkeley Square, W.1. Rigby St., Glasgow, E.1. 


@ H. Leverton & Co. Ltd. 


Spalding and Leeds. 


YOUR U.K. HYSTER DEALERS FOR SALES AND SERVICE 





@ Bowmaker (Plant) Ltd., 
Willenhall, Staffs. 














HOT ROLLED STRIP MILL SHEETS 

HOT ROLLED STRIP MILL PICKLED & OILED SHEETS 
COLD REDUCED BRIGHT STEEL SHEETS OILED IN 
GENERAL PURPOSE AND FULL FINISH GRADES 

IN DRAWING AND EXTRA DEEP DRAWING QUALITY 


SHEARING CAPACITY UP TO 3” THICK 






a 
an 
eo come Yor We, 
be 


lee : SHEE 7 f 
Su «* ; Bie 3 g 
a s STOCKISTS LTD 





NEACHELLS LANE—WILLENHALL STAFFS Telephone: WOLVERHAMPTON 32371 
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WEDGE ,GATE VALVES 
PARALLEL SLIDE VALVES 
GLOBE AND ANGLE STOP VALVES 
NON-RETURN VALVES 
ISOLATING VALVES 
REDUCING VALVES 
GLOBE AND ANGLE RELIEF VALVES 
AUTOMATIC EXHAUST RELIEF VALVES 
SURPLUS STEAM VALVES 
STEAM TRAPS AND SEPARATORS 
STEAM DRYERS 
EXPANSION JOINTS 


ALLEY & MACLELLA 


Telephone Worcester 3225-6 


N.1. 
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WELDED 
PRESSURE VESSELS 


in STAINLESS STEEL, MONEL, TITANIUM, 
HEAVY ALUMINIUM AND MILD STEEL 









COOD WELDING 


Se ail 





Welded fabrications and fusion-welded 
pressure vessels to the requirements 
of Llovd’s Class 1, A.S.M.E., A.O.T.C. 


codes and similiar specifications. 


We can now offer a production 
potential second to none 


for the fabrication of welded 





pressure vessels of any size 
or intricacy of design. We 
utilise the most advanced 
welding and inspection control 
methods and our experience 


is 100 years young. 


Welded stainless steel mixing still, 
10’-0” diameter, 9’-0" deep. 


JENKINS of Rotherham 


ROBERT JENKINS & CO. LIMITED ROTHERHAM 


Telephone : 4201-6 (6 lines) 
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> Keep tabs on temperatures with 





CAMBRIDGE 


‘ 





INSTRUMENTATION 


A complete range of Cambridge Instruments— 
Thermo-electric Pyrometers, Resistance Thermo- 
meters, Mechanical Thermometers, Indicators, 
Recorders and Controllers—is available to meet 
the needs of modern manufacturing processes 
and techniques in a wide variety of industries. 


ELECTRONIC RECORDi2 





For accuracy and reliability— 
SPECIFY CAMBRIDGE 





-———— — — —CAMBRIDGE- — - | Nene eet ere ee ee prceenece ‘a - - -CAMBRIDGE— - - — — — --—- -- 
INDEX THERMOMETER ELECTRONIC RECORDER 
(Mercury in steel pattern) for | SEND FOR LIST AS. (Single or Multi-point) for use with any 


i] > 
wall or flush mounting FOR FUTURE PUBLICATIONS ASK FOR MAILING FORM AS 9 58. electrical method of temperature measure 
ment. 


| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 


| 
| 
' 
| 
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CAMBRIDGE INSTRUMENT CO. LTD - [3 GROSVENOR PLACE - LONDON : S.W.! 








KONTITE 


The World’s Finest 
Pipe Fittings 


@ All Kontite Castings are made in corrosion 
resisting gunmetal. 


The Kontite range of fittings is the largest in the trade 


Our delivery service is second to none and all items can be 
delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 
up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 






GD KAY & COMPANY (Engineers) LTD. 
ike 


ENGINEERS BRASSFOUNDERS & ALLOYERS 
% “Ss 2 
‘ sa mAISS Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 


eRED ane 


Phone: 3041 Grams: ‘‘Kontite'’ Bolton Telex No. 63-186 























HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 
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all the best 
cat-walks 


Owen-tread Open Steel Grillage has unlimited 
applications as general industrial flooring and in 
all installations involving upper floors and 
catwalks where maximum penetration of light 


aa 
ie 


and air 1s essential. 
Weight is reduced to a minimum whilst the 
utmost strength and resilience is maintained. 


of, Available in standard panels 36in. wide, with 
variable spans from 18in. to 96in., also in 
thicknesses from jin. to 2}in. 
tte 
ci Rubery Owen Service also includes 
auxiliary steelwork, complete stairways 


and handrailing to suit the installation. 
An advisory service is available at all 
times without obligation. 








Power Stations. 


. 
& 
= 


Balcony Floors. 

Oil Refineries. 
Boiler Plants. 
Stores Installations, 
Gantries and Walkways. 
Roof Gulleys. 


Glazirg Walks, etc. 








,2%e 


are made from 


\ OWEN: OROGIC! 4 








open type 
steel flooring 


LTD. 
Industrial Storage Equipment Division, 
Whitegate Factory, Wrexham, N. Wales. Tel.: Wrexham 3566-8 


Branch Offices : London, Birmingham, Coventry, Manchester, Bristol, Newcastle, Glasgow 
Member of the Owen Or sonisetion 


Write jor catalogue :-— 


RUBERY OWEN & CO. 
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Automatic high-speed 
fastening system 
Outdates nuts, bolts 
and rivets! 


R 





variety of metal fabricating industries, British-made Lockbolts 
r extrusion on a diesel car for British Railways. 


Extensively used in A 
are here shown being used 





AVDEL LOCKB cut assembly drastically! With this revolutionary 
h 6 great trencth 
al 
advanta 
ea 


REGD 











REGD. BRITISH PATENTS 6 19098, 756137 
OTHER BRITISH AND FOREIGN 
GRANTED AND PENDING 





AVIATION DEVELOPMENTS LIMITED 
229/23! HIGH HOLBORN LONDON W.C.1 Tel: CHAncery 860! 
AD20 
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through centuries from Sorrosiog 


“. yAnitnal, Ve 

“how n such 3 v ords, Nails, etc., could have 
€ tava Pileicanés of years. 
‘objects are found in good preservation they are nearly always embedded 
er or pe sat deposits. 

“their researches to explain this, Chemists have isolated a material called TANNIN 

which, when applied to metal, gives excellent protection against corrosion and forms the 
perfect basis for normal painting systems. 


MONTGOMERIES 


PRIMER 


A PRE-PAINTING ANTI-CORROSIVE TREATMENT OF 
PROVED EFFICIENCY FOR ALL METAL STRUCTURES 


Montgomerie’s Pretreatment Primer is an aqueous solution of Tannin 
which reacts with metal surfaces producing a film of Ferric Tannate. 
It is a pre-painting treatment and is not intended to replace Metal Primers 
but produces a passive surface, preventing corrosion starting under 
the paint film which often is the cause of many paint failures. Montgomerie’s 
Pretreatment Primer must not be compared with the usual Phosphate 
treatment of metal and is a ‘‘natural’’ process which has proved itself 
for thousands of years. Unlike other types of pre-painting 
treatment Montgomerie’s Pretreatment Primer is non-toxic 
and if splashed on the skin has no injurious effects. 

















































% Montgomerie’s Pretreatment *%& Montgomerie’s Pretreatment 
Primer gives maximum pro- Primer being an aqueous 
tection and adhesion. solution, can be applied on 


%& Montgomerie’s Pretreatment wet surfaces. 


primer is effective even when & Montgomerie’s Pretreatment 


a clean metal surface is un- Primer has a covering capa- 
obtainable, providing the city of approximately | ,000 
surface has been well wire- sq. ft. per gallon. 


brushed and 
scraped. 

% Montgomerie’s Pretreatment Primer, due to its out- 
standing anti-corrosive properties, allows painting 
to be delayed if necessary for up to 10 days without 
deterioration of the surface. 


montgomerie stobo « co. ita. 





wh 
een Deeside, Saltney, Nr. Chester. 136/154 Stranmillis Road, Belfast. 52-72 Rogart Street, Glasgow, S.E. 
uey U Telephone Chester 23128 (3 lines) Telephone Belfast 67978. Telephone Bridgeton 1005/6/7. 

inagiie Telegrams ‘ Turpentine’ Chester. Telegrams * Turpentine’ Belfast. relegrams * Turpentine’ Glasgow. 


I Also at Slough 
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Gwynnes standard multi-stage turbine pressure pumps 
are from 1” size to 9”. Thestages vary between two and eight to 
suit the head requirements. Larger pumps or pumps with 


more stages are supplied to meet specific requirements. 


GWYNNES PuMPS LTD (jMetnueé 


HAMMERSMITH - LONDON W.6 P U M P S Telegrams - Gwynne - Hammer - London 


Telephone - RiVerside 3682 (4 lines) 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS 
BUSINESS OPPORTUNITIES - MISCELLANEOUS 


PATENTS 
BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


SITUATIONS VACANT - EDUCATIONAL 
PUBLIC APPOINTMENTS 


Minimum 16/- 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. 


For advertisements 1 inch and upwards. 


‘ 
' 
' 
' 
' 
1 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
! 
' 
' 


AUCTION SALES » FOR HIRE 


MACHINERY, etc., WANTED - 


SITUATIONS WANTED 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Minimum 14/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. 


6 insertions 5%. 13 insertions 10% 


Full page £78 


26 insertions 15%. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it ‘s a 4-page (12 column inches) 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 


Copy Dates. ‘‘ Run-on”’ and 


Friday for publication on following Friday. 


2/- which includes forwarding of replies. 
‘* Semi-displayed ”’ 


advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to;—Classified Advertisement Dept., ‘* The Engineer 9 





Urgent adverti: may be Di 


d to CENtral 6565. 


** Displayed '’ and “‘ Illustrated "’ 


advertisements by noon 


28 Essex Street, Strand, London, W.C.2. 





PUBLIC APPOINTMENTS 





NORWICH CITY COLLEGE AND 
ART SCHOOL 


IPSWICH ROAD, NORWICH 


Principal : FRANK BRIERS, B.Sc., D.Phil. (Oxon), 
F.R.LC 
APPOINTMENTS 
Wanted for Ist January, 1959, or as soon as 
possible thereafter :— 
(a) LECTURER IN ELECTRICAL’ ENGI- 


NEERING, 

Diploma, 

Certificate 

courses 
Applicants should possess University Degree, 

A.M.LE.E., or equivalent, and have had 

teaching and suitable industrial experience 
alary : £1200 by £30 to £1350. 

(b) TEACHER (Grade A) IN MECHANICAL 
ENGINEERING, for teaching duties mainly in 
Ordinary National Certificate and City and 
Guilds courses. There may be an opportunity 
for some teaching at a more advanced level. 

Applicants must possess the Higher National 
Certificate in Mechanical Engineering or the 
Graduateship of the Institution of Mechanical 
Engineers, and have had some _ industrial 
experience 

Salary : Grade A, Burnham Technical Scale 
(£475 by £25 to £900, plus appropriate allow- 
ances) 

Application forms, obtainable from the Director 
of Education, City Hall, Norwich, on receipt of a 
stamped, addressed envelope, should be returned to 
the Principal as soon as possible. Previous applicants 
will be reconsidered automatically E9222 


for teaching duties in Sandwich 
Ordinary and Higher National 
and City and Guilds Electrical 





ROYAL TECHNICAL COLLEGE, 
SALFORD 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


LECTURER AND SENIOR LECTURER 


Applications are invited for a number of posts of 
LECTURER and SENIOR LECTURER in the 
Department of Mechanical Engineering 

This rapidly expanding Department of the College 
of Advanced Technology is developing exceptionally 
good conditions for teaching and research work 

Applicants should have an Honours Degree in 
Engineering, or an equivalent qualification. Impor- 
tance is attached to professional engineering or 
research experience. Teaching experience, though an 
advantage, is not essential. Staff are encouraged to 
develop their own interests and will be given assistance 
to carry out research and develop contacts with 
industry or other organisations. 

The salary offered is in accordance with the 
Burnham Technical Report 1956. Senior Lecturer 
£1350-£1550 (men) ; £1080-£1240 plus 4/7ths 
differential (women) Lecturer : £1200-£1350 
(men) ; £960—£1080 plus 4/7ths differential (women). 
The starting point in each grade will depend upon the 
experience and qualifications of the candidate 

Forms of application, together with further par- 
ticulars, may be obtained from the Registrar, Royal 
Technica! College, Salford, 5, to whom they should be 
returned as soon as possible. 

R. RIBBLESDALE THORNTON, 


E9201 Clerk to the Governors 





NORTH RIDING EDUCATION 
COMMITTEE 


SCARBOROUGH TECHNICAL COLLEGE 


PRINCIPAL 


Applications are invited for the post of PRIN- 
CIPAL of this new College, now being built and 
expected to open in September, 1960. The successful 
applicant will hold office from September 1, 1959, as 
Principal of the existing Scarborough Technical 
Institute. Applicants should preferably be Graduates 
in Commerce or in Mechanical or Electrical Engineer- 
ing with appropriate experience in industry and 
technical education. 

The salary scale under the existing Burnham Report 
is at present £1600 by £50 to £1700 by £35 to £1735 
Application forms and further particulars available 
from me on receipt of stamped, addressed envelope. 
cameene forms to be returned by 13th December, 

58. 


F. BARRACLOUGH 
County Hail, 


Northallerton E9141 


PUBLIC APPOINTMENTS 


UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


INDUSTRIAL GROUP, CHAPELCROSS 
WORKS, ANNAN, DUMFRIESSHIRE, 
SCOTLAND 


ASSISTANT MANAGER (POWER PLANT) 


ASSISTANT MANAGER (POWER PLANT) 
required by the United Kingdom Atomic Energy 
Authority, Industrial Group at Chapelcross Works, 
Annan, Dumfriesshire, Scotland, to be responsible 
to the Power Manager for the take-over, commission 
ing and operation of sections of steam and electric 
plant associated with four nuclear reactors 

A recognised engineering apprenticeship, Corporate 
Membership of a Senior Engineering Institution, or 
equivalent, and wide experience of the operation of 
conventional thermal power plant are essential. 

Salary between £1300 and £1740, according to 
qualifications and experience 

Contributory superannuation. 

There is a staff housing scheme 

Send postcard for application form, quoting reter- 
ence 2748, to Works Secretary at above address 

Closing date : Ist December, 1958. E9167 





AIR MINISTRY WORKS 


DESIGN BRANCH, LONDON 


DESIGNER DRAUGHTSMEN 





Air Ministry Works Design Branch requires in 
London DESIGNER DRAUGHTSMEN for Bulk 
Petroleum Storage and Pumping Installations 
experienced in one or more of the following: (a) 
Storage tank layout and design ; (b) Pump house 
and plant layout; (c) development of pipe line 
schemes ; (d) hydraulic calculations Technical 
training to O.N.C. standard required. Salaries up to 
£1015 p.a. Starting pay dependent on age, qualifi- 
cations and experience. Long-term possibilities 
with promotion and pensionable prospects. Five-day 
week, 3 weeks 3 days leave a year. Normally natural 
born British subjects.—Write, stating age, qualifi- 
cations, employment details including type of work 
done to any Employment Exchange quoting Order 
No. Borough 105 E9176 





WEST KENT MAIN SEWERAGE 
BOARD 


ASSISTANT RESIDENT ENGINEER 


ASSISTANT RESIDENT ENGINEER required 
for a period of two years at £900 per annum. Large 
extensions are under construction at the Board's 
works at Dartford. The position affords an oppor 
tunity to candidates who require practical experience 
before professional interview to complete qualifica 
tion as A.M.L.C.F 

Applications, giving full personal details, particu- 
lars of education, training and experience, and the 
names and addresses of two referees, must reach me 
within ten days after publication of this advertise 
ment 

A. J. W. JEFFERY, 
Secretary of the Board 
20, Blyth Road, 


Bromley, Kent £9179 





LIVERPOOL REGIONAL HOSPITAL 
BOARD 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER (Mechanical) required 
on the staff of the Regional Engineer. 

Applicants should be at least G.I.Mech.E. or 
A.M.1.H. and V.E., and have passed the appropriate 
Institution examination and able to conduct site 
surveys. Experience in the preparation of drawings 
and specifications for engineering equipment and 
heating and ventilating schemes is essential 

Salary scale : £700—-£1015 per annum 

Starting salary dependent on age and previous 
relevant practical experience 

Applications, stating age, qualifications, experience, 
present and previous posts, with names and addresses 
of three referees (2 technical), to reach me at 55, 
Castle Street, Liverpool, 2, by Sth December, 1958. 

VINCENT COLLINGE, 
£9204 Secretary to the Board 


PUBLIC APPOINTMENTS 


COMMONWEALTH OF 
AUSTRALIA 


COMMONWEALTH SCIENTIFIC 
AND INDUSTRIAL 
RESEARCH CRSAIMZATION 


COAL RESEARCH SECTION 


APPOINTMENT OF COAL 
PETROLOGISTS 


are invited for appointment to two 
positions of COAL PETROLOGIST with the 
Organisation’s Coal Research Section located at 
North Ryde, New South Wales 

The appointees will carry out investigations on the 
miscroscopy of coals and cokes as part of the 
Section’s programme of research into the production 
and use of metallurgical coke, as well as general work 
on the petrology of Australian coals. This research 
ts of great importance to Australian industry and the 
successful applicants will be provided with every 
opportunity for using and developing the most 
recent microscopic techniques. 

Applicants should possess a University degree in 
Science with Geology as a major subject or equi- 
valent qualification. Considerable experience in the 
field of coal petrology would be advantageous 

Dependent upon qualifications and experience, 
appointment will be made within the salary range of 
Experimental Officer Grade Il, £A1416-L£A1686 p.a 
or Experimental Officer Grade I], £A1786-£A2006 
p.a. Salary for a female appointee would be £A170 
p.a. less than the corresponding male rates 

Appointment will be conditional upon a satis- 
factory medical examination and confirmation of 
appointment carries with it Commonwealth Super- 
annuation Fund or Commonwealth Provident 
Account Privileges 

Fares to Australia, including those of wife and 
dependent family, will be provided by the Organisa- 
tion. Details may be discussed with the undersigned 

Applications quoting Appointment No. 480/272 
and stating full name, place, date and year of birth 
nationality, marital state, present employment, 
details of qualifications and experience, and of war 
service if any, together with the names of not more 
than four persons acquainted with the applicant's 
academic and professional standing, should reach 
the undersigned, from whom further particulars may 
be obtained, by the 20th December, 1958 

E. J. DRAKE, 
Chief Scientific Liaison Officer 

Australian Scientific Liaison Office, 

Africa House, 
Kingsway, W.C.2 


Applications 


E9177 





YORKSHIRE OUSE RIVER BOARD 
ENGINEER’S DEPARTMENT 


ASSISTANT MECHANICAL ENGINEER 


Applications are invited for the post of an 
ASSISTANT MECHANICAL ENGINEER on the 
Chief Engineer's staff Applicants should have 
passed the examinations of the Institution of Mech 
anical Engineers and have had some experience of 


the operation and maintenance of excavators, 
tractors, vehicles and other items of contractor's 
plant 


The salary will be in accordance with the Special 
Scale adopted by the National Joint Council! for 
Local Authorities’ Services—£750—£1030 

Further information and form of application may 


be obtained from The Engineer, Yorkshire Ouse 
River Board, 21, Park Square South, Leeds, 1 
E. W. WELLS, B.Sc., M.LC.E 


Engineer to the Board 
E9182 





WEST KENT MAIN SEWERAGE 
BOARD 


SENIOR ENGINEERING ASSISTANT 


SENIOR ENGINEERING ASSISTANT (£780 
£1060). (Special grade with London allowance.) 
Commencing salary according to ability N.J.C. 
conditions of service Local government super- 
annuation. Qualifications University degree in 
engineering or graduate membership of LC.E 
Work includes design of sewers and reinforced con- 
crete structures.—Applications, giving full personal 
details, particulars of education, training and 
experience and the names and addresses of two 
referees, should reach me within ten days of the pub- 
lication of this advertisement 
A. J. W. JEFFERY, 

Secretary of the Board. 

E9110 


20, Blyth Road, 
Bromley, Kent 


PUBLIC APPOINTMENTS 


MINISTRY OF LABOUR AND 
NATIONAL SERVICE 


ROYAL NAVAL SCIENTIFIC SERVICE 





APPOINTMENTS 





Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for Establishments in London area, 
Baldock, Portsmouth, Portland, Poole, Greenock 
and Rosyth. Main requirements are about 25 
vacancies for PHYSICISTS, ELECTRONIC ENGI- 
NEERS and MATHEMATICIANS in areas speci- 
fied. The following particular vacancies also exist : 
MECHANICAL ENGINEER, for work on gas 
turbine problems in the London area. MECHANI- 
CAL ENGINEER for work on design and develop- 
ment of U/W devices in Portland area. METAL- 
LURGISTS for Rosyth and Poole. CHEMISTS 
(Physical and Inorganic), for Poole area, Baldock 
and London. Candidates must be normally natural 
born British subjects of natural born British parents, 
with at least First or Second Class Honours Degrees 
or equivalent high professional attainments. $.S.O.’s 
must have had at least three years’ post-graduate 
experience and be not less than 26 years of age. 
Salaries : (men) S.S.O. £1190-£1410; S.O. £635- 
£11 10 (London}—somewhat lower in provinces. 
Appointments unestablished (with F.S.S.U. benefits), 
but opportunities may occur for those between ages 
of 21 and 32 to compete for established posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting A98/8A. E8879 





USK RIVER BOARD 
ASSISTANT ENGINEER 


Applications are invited for the position of 
ASSISTANT ENGINEER on scale A.P.T. I (£575- 
£725), with a car allowance on the Essential User 
Scale for a car not exceeding 1199 cc., and subject 
to the National Scheme of Conditions of Service. 
Applicants should have completed the period of 
practical training required by the Professional 
Institutions and preference will be given to applicants 
who have taken part of the examinations of the 
Institution of Civil Engineers, and who have had 
experience in River Board or land drainage work 

Applications should state the age, technical training 
and previous experience of the applicant and copies 
of two recent testimonials should be attached. 
Applications should be addressed to the under- 
signed, to be received not later than the first post on 
Monday, the 8th December 

The appointment will be a designated post for the 
purposes of the Superannuation Acts and will 
subject to a medical examination. In the case of a 
married man, assistance may be granted towards 
approved removal expenses. The appointment will 
be terminable by one month's notice on either side 

G. McLEOD, M.LC.E., 
Engineer to the Board 
* The Croft,” 
Caerleon, Mon 
17th November 


BRITISH TRANSPORT DOCKS 


1958 


E9225 





SOUTHAMPTON DOCKS 


ENGINEERING ASSISTANT 


British Transport Docks invite applications for 
two positions as ENGINEERING ASSISTANT, 
Southampton Docks. Preference will be given to 
Corporate Members of the Institution of Civil 
Engineers or Institution of Structural Engineers, but 
consideration will be given to applicants with exten- 
sive experience in civil engineering. Candidates 
should have had experience in the design of dock 
structures and buildings in steel and/or plain and 
reinforced concrete 

The starting salary for one of the posts will be £943 
p.a. and for the other £1045 p.a., but applicants fer 
the latter should also have had experience in gravirg 
dock design and construction. Superannuation fund 
and certain free travel facilities. 

Applications, giving age, experience and qualifica- 
tions, to the Chief Docks Engineer, British Transport 
Docks, Herbert Walker Avenue, New Docks, South- 
ampton, Hants, to arrive not later than 2nd 
December, 1958. E9214 





Classified Advts. continued on page 120 
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PUBLIC APPOINTMENTS 


UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


ALDERMASTON AND WOOLWICH 


COMMON 
REQUIRE 
ENGINEERS 
Post | ENGINEER (Ma Grade) at At 
Weapons Researcl I A; ' ' vt 
Common, S.E.18 
To supervise a group of project engineers engage 
n the development for produ f experimer 
equipment in the ciec ek il a 
light engineering field Ti spervise aff engaged 





on planning f 














A recognise ri f r € 

aining im ee ‘ Me he 
of a Senior Enginee Inst n 
required. Car r 1 i er 
with modern organisat j € 
as applied to the manufacture of resea 
(Ref. 2046 25.) 

Sslary £1400-£1840 (including Lond 
ance) 

Post 2 ENGINEER (Basic Grade) at A 
Weapons Research Establishme Alderma 
Berks 

For the planning f new k i 
including radioac ar « a aborat 
and workshop he i lar af ser t 
‘ ordina t me electrical and 
design effo and ara f actua « 

ation 

A recognised Apprentice ; ind = = ¢ pora 
Membership of one f th I i of ¢ 
Mechanical or Electrical Engineer wr equ 
bualifications rex t General experie 
quilding onstruc ”" cluding talatic 
se es and pla ne Expe ¢ of ve 
lation would be adva ge R 78 ) 

Salar £815 (at age jt Nia 34 
£1270 

For both J ere 
ion scheme 

For the Aldermaston { tor i house alter 
tively, substantial assistance wil house purchase 
will become available ! 

ly trave lir - 1istar 
r app f e Se 
r t Office 1 A.W.R.I \ mas 
Berks. Please quote af yriate ref r it 
£9164 


BRITISH RAILWAYS RESEARCH 
DEPARTMENT 


DERBY 


SCIENTIFIC OFFICER GRADE 2 








Vac ut De SCIENTIFIC OFFICER 
(srade . Eng ) t 
Candidates should have good Degree but pres i 
research expenence r 
Dutie r rk rR iter i 
the fatigue re € tlw 
lem Interest { et 
Sala £665 £98 € 
ja cat i er 
4 iat « 
dical examina 
Applications, stating age i & 
if Resea 
ish Transport ¢ 
Ra D 
Marylet e Roa 
Lond NW. I 


BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 


ATOMIC ENERGY SECTION 





APPOINTMENTS 
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MERSEY DOCKS AND HARBOUR 
BOARD 


ENGINEERING ASSISTANTS 


ADT ‘ : ed 
FNGINEERING ASSISTANT 


i ma Dock ‘ 
gress at | 
Ca lates ( M 
Ins f ¢ f 
Membx he li 
The 2 i) 
4 ! \ € 
ia 4 s e < c 
Ap ¥ 
ence } De s t ( 
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1HE ENGINEER 
PUBLIC APPOINTMENTS 








COMMONWEALTH OF AUSTRALIA 
AUSTRALIAN DEFENCE SCIENTIFIC SERVICE 


ENGINEERS 
CIVIL MECHANICAL & ELECTRICAL 


The Weapons Research Establishment of the Department of Supply, Adelaide, § th Australia 

te applications for positions of ENGINEERS 

SENIOR ENGINEER (Position No. 157 
Permanent) 

SALARY : £184! 2006 

DUTIES: Engineering planning for missile 


SUPERVISING ENGINEER (Position No 
45—Permanent) 

SALARY : £2171 /2336 

DUTIES: Engineering planning for major 





ssile trials in Australia trials 
QUALIFICATIONS: Educational qual QUALIFICATIONS: Edu 
ficat s acceptable for admission to the fications acceptable for adm 
appropriate professional institute. Honours appropriate professional instit 
degree in Engineering (Ist or 2nd class) degree Engineering (Ist 
referred. Extensive experience in plan preferred Experience 





g Major engineering works planning 














SUPERVISING ENGINEER (Position ENGINEER GRADE 3 (A number of Per 
No. 155—Permanent) manent and Temporary positions 
77 

SALARY ; £2061 /2226 SALARY : £1506/1686 
DUTIES : Supervise group engaged in design * 

of radio, communication, timing, control DUTIES: Design in the fields of 

ind recording networks unication, electrical, electronic, sys 
SENIOR ENGINEER : A number of tems, materials or mechanical engineering 

Permanent and Temporary positions) or supervision in one of the following 
SALARY : £1841/2006 workshops, electrical, radio, electrofinishing, 
DUTIES: Supervise sections engaged nstrument or machine shop 

design in the fields of communication, elec ENGINEER GRADE | (A number of Per 


t i el on naterials o mechan | 
rical, electronic, materials or mechanica manent and temporary positions 


engineering or direct the activities of one or 
SALARY : £966/1416 


re of the following workshops, electrical 


comm 








radio electrofinishing nstrument or DUTIES : Similar to those of Engineer Grade 
nachine shop 3, but at a lower level 
QUALIFICATIONS : 
Minimum educational qualifications for all positions are those necessary to grant full exemption for 
rate membership of the appropriate professional institute Applicants for positions in the 
Electroplating shop may be qualified in chemistry or metallurgy in lieu of engineering Applicants 


for Grade 3 or higher positions should have appropriate experience in one or more of the fields listed 
LOCATION : 
All positions are located at Salisbury, a suburb of Adelaide, with the exception of Grade 3 Com- 
ication Engineers, who may be required to work for two (2) to three (3) years at Woomera 


NOTE : 
First class sea/air fare for appointee and dependants (Wife and dependent children) will be paid 
nder specific conditions by the Commonwealth Assistance will be given in obtaining housing 
ccommodation (All salaries quoted are in Australian currency.) 


APPLICATION forms obtainable fron Senior Representative (A.V.10/10), Department of 
Supply, Australia House, Strand, LONDON, W.C.2, with whom applications should be lodged by 
8th December, 1958 E9210 











Af DRAUGHTSMEN = |- 


b SIN 
POWER STATION fia. 
fies DEVELOPMENT =|. |/) | 


wa DESIGN & LAYOUT SY 


The Southern Project Group have the following vacancies in their 
drawing-offices :— 


Starting salaries within the following ranges :— 


SECTION LEADERS (Mechanical and Electrical) : £1070 to 
£1170 per annum. 


SENIOR DRAUGHTSMEN (Mechanical, Electrical and Civil) : 
£945 to £1045 per annum, £800 to £910 per annum. 


ENGINEERING DRAUGHTSMEN (Mechanical and Electrical) : 
£635 to £755 per annum. 


Candidates should have had a practical engineering training 
with experience in a drawing-office engaged on either the mech- 
anical, electrical or civil work associated with modern power 
station construction. 


N.J.B. conditions, superannuation, canteen, &c. (including site 
visits). 


Ample opportunities to gain knowledge for advancement. 


Appointments are available at the Group Headquarters, Squires, 
Lane, N.3, and at Ergon House, Lambeth Bridge, end of Horse- 
ferry Road, Westminster. The latter will be transferred to 
Finchley in about two years’ time 


Applications, quoting *' S 58 24,"’ to (or on form from) 


CENTRAL ELECTRICITY GENERATING BOARD, 


Southern Project Group Headquarters, 
Squires Lane, Finchley, N.3. 


b9211 








Nov. 21, 1958 
PUBLIC APPOINTMENTS 


UPPER WITHAM INTERNAL 
DRAINAGE BOARD 


APPOINTMENT OF 
TEMPORARY ASSISTANTS 


Applications are invited for the following appoint- 
ments for a minimum period of two years, successful 
candidates to be engaged on the preparation and 
supervision of land drainage pumping schemes 

{a) DESIGN ASSISTANT, salary within Special 
Grade (£750-£1030) according to qualifications 
Candidates should preferably have had experience 
f land drainage work An allowance will be paid 
for the use of a car not exceeding 10 h.p. or 1119 c.c 

(b) DRAUGHTSMAN SURVEYOR, salary in 
accordance with A.P.T. Grade 1 (£575-£725) 
commencing salary to be fixed according to experi- 
ence 

Applications stating age, qualifications, experience 
particulars of present employment and when the 
applicant would be free to take up employment, 
accompanied by copies of testimonials, should be 
made to the undersigned not later than Saturday 
13th December, 1958 

J. BARNATT, A.M.LC.E A.M.1.W.E 
Engineer to the Board 
20, Orchard Street 
Lincolr F9IRI 


| TENDERS | 


STATE ELECTRICITY COMMISSION 
OF VICTORIA, 
22, WILLIAM STREET 
MELBOURNE, VICTORIA, AUSTRALIA 











400MW THERMAL POWER STATION 
STAGE | 
HAZELWOOD POWER STATION 


The Commission is inviting TENDERS for the 
DESIGN, MANUFACTURE, SUPPLY, DELIV- 
ERY, ERECTION and MAINTENANCE of 

BOILER PLANT and BUILDINGS and COAI 
HANDLING PLANT, all in accordance with 
Volume 1! (Introduction and General) and Volume 2? 
(Boiler Plant and Buildings and Coal Handling 
Plant) of Specification No. §8- 59/73 and B.6 Contract 


Conditions 





Copies are available trom the Agent-General for 
Victoria, Victoria House, Melbourne Place, Strand 
London, W.C.2, and also from the Purchasing 
Branch of the Commission, 22, William Street, 
Melbourne, Australia 

The charge for specifications is £1 each volume 
(returnable) tor the first copy. Each additional copy 
£1 (not returnable) 

Volume 3 (Turbo-Generator Plant, &c.) and 
Volume 4 (Generator Transformers Switchgear 
&c.) of this specification will be issued during 
December, 1958 i 

Consideration will be given to comprehensive 


fers from single contractors or groups of con- 


tractors for a complete power station. Such offers 
rc] t H 

Shall include all foundations, the circulating water 

system within the turbine house and all concrete work 


including floors, the turbine house building, control 
room and offices, and all auxiliary transformers, 
switchgear, power and control cabling and the relay 
house 


Tenders. endorsed Tender to Specification No 
$8.59 73.” are returnable direct to the Commission 
22, William Street, Melbourne, Victoria, Australia, 
by Il a.m. on the 29th April, 1959 


The Commission does not bind itself to accept the 
vest or any offer 971? 





CITY OF BELFAST 
BLACKSTAFF RIVER IMPROVEMENTS 


TENDERS are invited for the EXECUTION of 
the following WORKS to improve the Blackstaff 
River in the City of Belfast 

(a) The Construction of a Storm Relief Culvert 
between the Blackstaff River and the River Lagan 
The length of the culvert will be approximately 1} 
miles, of which } mile will be constructed in tunnel, 
shield driven in compressed air, and 4 mile in cut and 
cover Cut and cover portions will consist of rein- 
orced concrete box culvert of 144 sq. ft. section, and 
the tunnel portion will be lined with bolted reinforced 
concrete segments and have a finished diameter 
of 13tt 

(b) The Construction of Intake Works, Laying of 
New Sewers and the Construction of approxumately 
1150 lin. yds. of Stone Pitched Open Channel for the 
Blackstaff River, together with various Ancillary 
Works 

Contractors when tendering should submit par- 
culars of their experience in tunnelling in compressed 


Form of Tender, drawings, specification, bill of 
juantities and general conditions may be obtained 
at the City Surveyor’s Department (Room 92), City 
Hall, Belfast, or from the Consulting Engineers, 
Sir William Halcrow and Partners, MM.1L.C.E 
Stanhope Street, 47, Park Lane, Westminster, 
London, W.1, after payment at the Chief Cashier's 
Office, City Hall (Room 29), Belfast, or at the office of 
the Consulting Engineers, of a deposit of £10 10s., 
which amount will be refunded provided a bona-tide 
Tender 1s lodged and not withdrawn 

Fach Tender. in sealed envelope provided and 
endorsed with the name and address of the tenderer 
must reach the undersigned not later than 4 p.m. on 
Monday, 23rd February, 1959 

An official receipt must be obtained for each Tender 
delivered by hand 

Tenders sent by post should be registered 

The lowest or any Tender will not necessarily be 

cepted 

JOHN DUNLOP, 
Town Clerk 
City Hall, Belfast 
P.O. Box 234 
12th November, 1958 £9217 








, 1958 
FENDERS 


Nov. 21 






KINGDOM OF THAILAND 
ROYAL IRRIGATION DEPARTMENT 


BANGKOK, THAILAND 


The Royal Irrigation Department of the Kingdom 
of Thailand requests sealed written BIDS for FUR 
NISHING and DELIVERING F.O.B. contracto 
shipping point for the Bhumipho!l Dam 

| Multipurpose Project, Kingdom of Thailand 


| accordance with the contract documents 


for Bids, No. YS—4-3, the following material 
Approximately 386,000 kilograms (Aluminium) 


or 948,000 kilograms (steel) of METAL 


and FITTINGS for concrete cooling and grouting 


systems 


Bids will be opened at 10.00 a.m., 22nd January 


1989. Copies of the contract documents 


for Bids, No. YS-4-3, may be obtained by qualified 
Bidders on written request on Bidder’s letter head 


addressed to Royal Irrigation Department 


Thai Liaison Engineer, c/o Engineering Consultants 
Denver 3 


Inc., 1940, West Mississippi Avenue 
Colorado, U.S.A Each request must 


panied by a cheque or money order, payable to the 


Royal Irrigation Department, in the 


U.S. 85.00 for each copy of the contract documents 


requested 


M. L. XUJATH. KAMBHL 


Director 


£9202 Royal Irrigation Department 





THE 
FENDERS 


INDIA STORE DEPARTMENT 


SINGLE-COLUMN ECCENTRIC PRESS 





The Director General, India Store Departmen 
Government Building, Bromyard Avenue, Acton 
London, W.3, invites TENDERS for the SUPPLY of 

200-ton capacity, SINGLE-COLUMN ECCEN 
TRIC PRESS for rail coach factory ; throat 500mn 
distance between table and ram maximum S50mm 

Please quote reference No. 18067/1 AKR HAIL 
The Tender forms with schedules and specifications 
which are returnable on Tt ursday the [kth Dec 
ember, 1958, may be obtained from the above office 
(C.D.N. Branch) on payment of a fee (which ts not 





refundable) of ten shillings foreach Tender. Applica 
tions for Tenders should clearly state the reference 


numbers of the Tenders required E9165 








EDUCATIONAL 











A.M.I.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques Approximately 
95 per cent. successes. 148-page prospectus free 
on request.—B.1.E.T, (Dept. 22), 29, Wright’s Lane, 
London, W.8. Ell4 & 
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Heat Transfer in Deep Underground Tunnels 


hy A. W. Pratt and L. F. 


DAws 


The ventilation and air-conditioning of underground spaces is of economic 


interest to many industries. 


The need for further information on this 


subject prompted the investigation described in this paper. 3s. ( post 4d.) 


Research in 1957 


Additions to the annual series of reports from the specialised organisations 
of the Department of Scientific and Industrial Research 


Building Research 


Hydraulics Research 


Each 5s. 6d. ( post 5d.) 


From the Government Bookshops or through any bookseller 


a: =| ee 

















cy complete library 
in two volumes...” 


KEMPE’S 


Engineers Year-Book 


Edited under the direction of the Editor of “The Engineer’ 


1959 (64th Edition) 
WILL BE PUBLISHED IN DECEMBER 


82/6 (plus postage 2/6) 


+ 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW | 








Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 











ENGINEER 


SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A DESIGNER DRAUGHTSMAN (MECH. 
ANICAL) is required by MICHELIN TYRE 
COMPANY LTD for nteresting project 
york at their Stoke-on-Trent factory 

Applicants should have served a sound engin 
eering apprenticeship in this country, possess 
H.N.C. (with Heat Engines, Applied Therm 

r Steam Engineering endorsement 
preferred) and have had experience of problems 
r ving Steam and industrial hydraulic 
applications 

The appointment is permanent and pensionable 
A S-day 40-hour 


liday in force 


seek and 3 weeks’ annual 





ising assistance given if necessary Tax free 
wance of £4 a week for married men pending 
emoval. C« yany Pays removal charges 
Please write to MICHELIN TYRE COM 
PANY LID (SPA Dept) STOKE-ON 
TRENT, STAFFS, quoting Reference B/30S'TE 





£9209 a 


A STRUCTURAL ENGINEER required b 

Markham and Compan Lid., to be responsible 

directly to the Chief Engineer for technical super 
) t ages. Minimum 


il CertiNcate or p 





of structt work 
fications Higher Nat 
ably a degree arit with golliery headgea 
1! work would be an advantage 











Applica lude age, details of education 
and pos s h salaries earned, should be 
addressed to t nel Manager, MARKHAM 


he Perso 
AND COMPANY LTD Broad Oaks Works 


Chesterfield F9ITS «a 


AN INTERESTING TECHNICAL SALES 
POSITION is available on 


the staff of a large 














ndustrial concern in Lancashire The position 
nvoives sales ind technical ison work in connec 
tion wi the distribut t a specialised range of 
products used mainly in plant maintenance \ 
considerabie amount of travelling is necessary to visit 
factories in the U.K d contacts will be mainly with 
echnicians pplications are invited from qualified 


engineers in the 30-40 age group who have a know 
ledge of Chemical processing, steam and hydraulics 
ind are interested in Sales work The position offers 
in interesting and well-paid career and there are 
pportunities of promotion within a large expanding 
BOX N E2195 The Engineer 





rganisation 
N 


AN ORGANISATION IN THE EAST MID- 
LANDS HAS A VACANCY for an ENGIN- 
EER with specialist experience of cutting tool 
development and investigations into machining 
problems The successful applicant will be respon- 
sible for practical tests and studies of production 
difficulties. Commencing salary not less than £850 
p.a.—Please send details of career and qualifications 
to BOX No, E9169, The Engineer.’ nN 


AERO THERMO-DYNAMICIST, with experi- 
ence of gas turbine design, preferably from aircraft 
industry DESIGNER-DRAFTSMAN, preferably 
with gas turbine experience DEVELOPMENT 
ENGINEER AND ASSISTANT TO MANAGING 
DIRECTOR, with gas turbine experience, alterna- 
tively ex-Service Engineer Officer. The above 
vacancies are for permanent positions where intelli- 
gence and initiative will be rewarded. Apply with 
full details —BOX No. E9120, * The Engineer.” ny 


BIRLEC HEATING DIVISION SALES 
DEPARTMENT WANT FURNACE DESIGN 
ENGINEER. Duties include discussion’ with 
customer and liaison with Engineering Department 
iesigners and estimators, and preparation of project 
ind Tender Specifications. H.N.C. or Engineering 


Degree standard Apply to Personnel Manager 
(IMP), Birlec, Ltd., Tyburn Road, Birmingham, 24 
E9215 a 


CHIEF ENGINEER. -An engineer of Manageria! 
status is required by the B.B. Chemical Company 
Ltd., the * Bostik people. Duties involve control 
of new constructions and plant maintenance The 
position calls for an energetic man who readily 
accepts responsibility and the salary will be in 
accordance with age, experience and qualifications 
Applicants should be under 45 years of age and well 
educated in Mechanical and Electrical Engineering 
A comprehen 
tive pension scheme is in operation Apply by letter 
giving full details to The Secretary, B.B. CHEMICAI 
CO., LTD., Leicester E2191 a 


and hold a recognised qualification 


COLVILLES LIMITED 

have openings for first-class DESIGN 
DRAUGHTSMEN Steelworks experience 
not strictly essential if applicant is otherwise 
fully qualified and adaptable 

Apply by letter to C.M.E. Department, 
Technical Offices, Motherwell, stating experience 
and technical qualifications 


E9051 A 


DESIGN DRAUGHTSMEN required for mech- 
anical design of nucleonic instruments Pleasant 
working conditions. Excellent rates of pay.—Appl 

Chief Draughtsman, Isotope Developments, Ltd., 
Beenham Grange, Aldermaston, Berks. Tel.: Wool- 
hampton 451 E9116 A 


DESIGN ENGINEER required by Edinburgh firm 
for specialised design wor nvolved in the develop 
ment and application of new products. Applicants 
should have an engineering degree and a sound 

t / Ives the application of 
advanced strength of materials A knowledge of 
metallurgy would be an advantage but not essential. 
Maximum age preferred 35.-Reply, stating age 


and experience 









p ical training. Work in 


and giving details of qualifications 
to BOX No. E2194 The Engineer A 


SITUATIONS VACANT 
DEVELOPMENT ENGINEER, with ideas 
required by progressive company in Birmingham 
area, specialising in Contractors’ Plant and Motor 
Vehicles Knowledge of Hydraulics essential 
Excellent opportunity for alert man. Good salary 
and prospects non-contributory pension scheme 

Details, in confidence, to BOX No. E9171 The 
Engineer A 


DRAUGHTSMAN experienced in the detailing 
ind design of structural steelwork required b 
Company in the South of England. Only those wit! 
good experience of this type of work should apy 
State salary required.—Reply to BOX No. E9213 
The Engineer s 


DRAUGHTSMAN REQUIRED with knowledge 
of Railway Switch and Crossing Work Apply in 
writing, giving details of experience, qualifications 
age, references and salary required, addressed 

Confidential to the Manager, Isca Foundry 
Company, Ltd., Newport, Monmouthshire. E9207 «a 


ELECTRONICS ENGINEER 

COURTAULDS, LTD., require a SENIOR 
ELECTRONICS ENGINEER for the Experi- 
mental Department of their Engineering Division 
in Coventry. Applicants should possess a degree 
or equivalent academic qualification and should 
have had several years’ industrial or research 
experience The appointment is pensionable 
and will qualify for Co-partnership benefits 

Candidates should write for a detailed form of 
application to the Director of Personnel 
Courtaulds, Ltd., 16, St. Martins-le-Grand 
London, E.C.1, quoting reference number B.50 


P9101 A 


ENGINEER (MECHANICAL).—Applications are 
invited from Engineers not over 35 years, who possess 
First Class M.O.T. Certificates (Steam). Willing to 
reside in or near London for duties in that area and 
to undertake three-monthly tours of inspections of 
boilers, pressure vessels, &c., in West Africa. Salary 
in accordance with age, previous experience, if any, 
plus expenses and allowances Non-contributory 
pension scheme. Apply in own handwriting.—-BOX 
No. E9056, ** The Engineer.” A 


ENGINEER (Non-Resident), by Middiesex County 
Council, for Percy House, Isleworth, Middlesex 
(large home for aged). Required to take charge of 
and be responsible for, operation and maintenance 
of engineering installations, comprising Calloway 
and Cornish boilers, calorifiers, steam-driven circulat- 
ing pumps, steam meter, &c., and usual central 
heating and domestic hot and cold water systems, 
steam cooking equipment, electric passenger lifts, 
power, lighting and sundry other installations 
Should be conversant with installations to above 
and experienced in maintenance of same. Salary 
£655-£715 p.a.; 44-hour week Established, pen 
sionable subject to medical assessment.—Apply, 
giving full particulars and 3 referees, to Chief Welfare 
Officer, 1, Queen Anne’s Gate Buildings, Dartmouth 
Street, S.W.1. Canvassing disqualifies E9150 a 


ENGINEERING DRAUGHTSMAN | required 
for chemical plant play-out and design. Please apply 
stating age, experience and qualifications. A house 
can be made available to suitable applicant 

I B. HOLLIDAY & CO., LTD., Deighton 
HUDDERSFIELD E2193 


a 


ENGINEERS 
FOR SOUTH AMERICA 

Qualified English-speaking MECHANICAL 
ENGINEERS required for important positions 
in a large steam power station in South America 
Applicants should be corporate members of 
The Institution of Mechanical Engineers or 
hold a University engineering degree or Higher 
National Certificate. They must have at least 
five years’ experience in a responsible position 
in a steam station of SOMW or larger 

The positions are interesting and permanent 
and carry a generous starting salary up to 
14,000 per annum depending on experience 

Full details should be given of age, education, 
qualifications and experience, and applications 
addressed to Messrs. Mackness and Shipley 
ConsuJting Engineers, Parliament Mansions 
Abbey Orchard Street, London, $.W.1. Refer- 
ence 2409/C should be quoted 

Applications from abroad should be for 
warded by airmail 


E9172 A 





EXPERIENCED SALESMEN interested in 
permanent employment with prospects, are 
invited to apply for a preliminary interview 


Preferential consideration given to men with 
some mechanical aptitude between the ages of 
28 and 40 years, whose experience covers selling 
to Industrial Organisations 


Appointment carries basic salary, car, expensss, 
contributory Pension Scheme with liberal life 
insurance policy after two years’ service 


Applications should state age, details of past 
experience and if able to move to another area 
f required to do so..-BOX No. E9227 The 
Engineer.” 


a 


EXPERIENCED DESIGNER DRAUGHTS- 
MAN required for development work with specialists 
in boiler and heat exchanger field, W.C.2. area 

Write full particulars to BOX TE.892, c/o 191, 
Gresham House, E.C.2 E9205 a 


Classified Advts. continued on page 122 














SITUATIONS VACANT 





ENGINEERING INSURANCE. § Applications 
are invited from Mechanical Engineers not over 
35 years of age, who, having served an apprenticeship 
with Crane and Lift Makers, have a sound theoretica 
and practical knowledge of Cranes, Lifts, Lifting 
Machines and their maintenance, and are qualified 
to Higher National Certificate standard 
scancy as ENGINEER SURVEYOR in the West 
The position is permanent, pensionable 
» to £1060 per annur 


Country 





with salary scale of £735, rising 
plus expenses and allowances Apply in « 
writing. BOX No. E9189 The Engineer A 


wn hana 


FIRST CLASS DRAUGHTSMAN required East 
Anglia Experienced General Engineering and 
Mechanical Handling. Good technical training and 
able to work with minimum supervision. Fiat avail 
able if required. First class conditions. Superannua 
tion.—Apply, stating age, experience and salary 
required to Technical Director, BOX No. E9142 
The Engineer 


A 
GENERAL ENGINEERING DRAUGHTS- 


MEN (Senior), having experience in Machine 
Design and Works Layouts. A knowledge of works 
building design desirable but not essential Tech 
pical education to at least O.N.C Some assistance 


will be given with regard to house purchase in Cases 
of successful applicants who are my Writ 





giving details of experience ge and 

present salary, to the Personnel i E RODO 

LIMITED, Chapel-en-le-Fri Via Stockport 
E9185 a 


GENERAL WORKS MANAGER required for 
engineering factory in Home Counties general pre 
cision and aircraft components. F ious experience 
in large factory organisation essential. High salary 








and benetits to caf le and experienced man Send 
full details in confidence to Managing Director 
BOX No. £9162 The Engineer A 


GRADUATE MECHANICAL ENGINEER. 

Applications are invited from Graduate Mechanical 
Engineers who are interested in Mechanical Design 
problems of various machines and plant connected 
with the gas and chemical plant industries The 
successful applicant would be expected to assist the 
Chief Design Engineer and should preferably have 
some knowledge of high pressure hnique, mecha- 
nics, hydraulics and material design. The post will 
offer creative scope and an opening to a long-term 
career Salary according to qualifications and 
expenence THE P€ WE R-GAS CORPORATION 
LTD., Stockton-on-Tees E9178 A 





HEAD WRIGHTSON IRON AND STEEL 
WORKS ENGINEERING LTD. 


ELECTRICAL ENGINEER 


Required for Resident Engineer's Staff on large 
1 and Steel 





development contracts in the Ir 


Industry Applicants should preterably be 


Chartered Electrical Engineers, with suitable 


experience of installation work Applications 
should state age, experience, qualifications and 
Personnel 


salary required to Manager 


Ref. 1.S 21, Teesdale Iron Works, Thornaby-on 


Tees 


JUNIOR ASSISTANT MECHANICAL ENGI- 
NEER OR DRAUGHTSMAN wanted imme- 
diately. Must have good education, at least H.N.¢ 
standard in Engineering, sound practical apprentice 
ship of not less than two years in engineering works, 
and preferably a year or so us» a modern drawing 
fice. Experience on pumps, pipework, vessels and 
ther chemical plant an advantage. Age preferably 
24 to 28. Starting salary in range £600 to £900 
Candidates on short list will be asked to attend for 
interview at Dublin, all expenses paid.—Please give 
full chronological particulars of education, training 
and posts held, to The Chief Engineer, ARTHUR 
GUINNESS SON AND CO. (DUBLIN), LTD., St 


James's Gate, Dub E9IS7 a 


LIFTING AND MECHANICAL 














HANDLING 
A pid-estadlished Company vit offices 
n West London have a vacancy for a TECH- 
NICAL ASSISTANT for Inside Sales Work 
The ffers ex spects of 
advanceme rw a ing with some 
expe ¢ ‘ ce xz t i kground 
Write, g Age fications 
BOX NS Enginee 
‘ 
——- RSGISTER — SHIPPING invite 
as ENGINEER 
Th HN Al ASSIST \NT. ser 
London witt anster Croy Ca 
dates st have drawing office experience 
reasonable ical Mecha enginec 
ing experience ar ( Ww g sa 
dependent upo and experience 
Forward tu partic e© Secretary, | c 
Register of Shipp ’ t h Stre Lond 
E.C.3 E9173 a 


—— civiL: ENGINEER equired by 
nsultir neers, {¢ t ASSISTANT 

RESIDENT ENGINEER, supervis ns 

of Port Works at Port Suda: Ss 


and guaiimnecal 








expenence 
availabie with heavy turniture, cost living allow 
ance and bonus Dur t 

Write, Stating age a r ence, to COODI 
AND PARTNERS, 2/8, Victoria Street. Londor 
S.W.1. E9192 «a 





THE 
SITUATIONS VACANT 


MECHANICAL ENGINEERS required for 


eresting new design and development 








“ eT in the field of Converting Machinery for 
Paper and Board. Previous experience in this 
field hough desirable, is not essential but 
ICCESS < ates must have solid academic 
and al engineering background with 
nd k sdge of design, and be able to 
produce as well as evaluate new ideas. Modern 
work S.W. London Pension scheme 
Goo i Applications, which will be 
reated fidence, should include full par 
ticulars f training and experience.—Reply 
BOX No. E9174 The Engineer 4 


ENGINEER 





PERSONNEL REQUIRED 


MANAGER required for Firm of Structural 
Steelwork Engineers employing about forty 
! plicants must have administrative 
h a comprehensive knowledge of 
stailing, fabrication, welding and 
of Structural Steelwork Works are 
near Liverpool Attractive salary 
Give full particulars of qualifications 
and previous experience —BOX S 547, =f 
AND NIGHTINGALE, LIVERPOOL 
E9191 A 









SALES ENGINEER required to represent the inter 
ests of a large firm of Engineers in Yorkshire Must 
ied Engineer Age 28/38. Sales experience 
Apply for application form, giving 
Is as to experience, age and salary expected 
£9224, ** The Engineer A 


be qualif 
not essential 





brief deta 


to BOX No 





t 


SENIOR STRUCTURAL DESIGNER AND 
A SENIOR DRAUGHTSMAN ‘required by 
British Insulated Callender’s Construction Company 
Ltd., for the design of structural steelwork for 
Radi Mast and Towers, Unit Construction 
Bridges and other Special Purpose Structures. The 
company has a leading world position in this all- 

field of communications, and the work 1s 
varied and interesting. High salaries commensurate 
with responsibilities are offered with five-day week, 
Pension Fund Canteen, &c Apply by ‘phone or in 










writing to the Personnel! Officer (Staff), 21, Blooms 

bury Street, London, W.C.1. (MUSeum 1600) 
£9220 A 

TECHNICAL EDITOR required by rapidly 


expanding organisation in the East Midlands, for 
new oup of journals covering many aspects of 
production and mechanical engineering This 
appointment carries an excellent starting salary and 
fiers considerable scope for development to a man 
with ability and energy. Superannuation scheme and 
Pleasant surroundings. Send details of career and 
present salary.—BOX No. E9133, * The Engineer.” A 








THE LUMMUS COMPANY LIMITED 


IMPERIAL HOUSE, 
80, REGENT STREET, 
LONDON, W.1. 


ENGINEERS AND CONSTRUCTORS 
FOR INDUSTRY REQUIRE A 


PUMP ENGINEER 


for work in their London office, 
preferably with experience of 
refinery pumps and compressors. 
Work will entail preparing specifica- 
tions and checking quotations and 
drawings. Finest working condi- 
tions. One minute from Piccadilly 
Circus. Five-day week. Sickness 
and pension schemes. 

Personnel 


Apply by letter to the 





Nov. 21, 1958 
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GENERAL DESIGN DRAUGHTSMAN 
SENIOR | mi 


BAHRAIN 
TECHNICAL ENGINEER 


APPLICATIONS are invited for this posi- 
tion with the Bahrain Petroleum Company, 
Limited, from men with Higher National 
Certificate in Mechanical Engineering and 
A major industrial group has a vacancy not over 35 years of age 
for a SENIOR TECHNICAL ENGINEER Duties involve necessary design calcula 
to work in the Technical Department at the tions for work such as positioning and sizing 
Head Office situated in London. The work expansion loops in process lines, sizing ot 
iS in connection with the investigation and Structural members for support structures 
development of new techniques and the calculating stresses in pressure vessels to 
efficiency of existing techniques determine allowable wall thicknesses, &c., 
and applicants must have a thorough know- 
This is a senior appointment and is an ledge of First and Third Angle and Iso- 
exceptional opportunity for a person with metric projection drawings, and of materials 
a good honours degree in Mechanical and methods of construction 
Engineering coupled with a good practical The commencing salary is £111.0.0. per 
background month, in addition to which free air-condi- 
tioned accommodation and a living allow- 
ance are provided. An initial ] 
medical attention, paid local and home leaves 
are also provided with participation in Pen- 
sion and Provident Fund Schemes Apply 
in writing, quoting “ ETS,’’ with full par- 
ticulars of experience, to Caltex Services 
Limited, Caltex House, Knightsbridge 
Green, London, S 





The successful applicant must have a good 
personality and he must feel that he 
able to accept responsibility in the field of 
technical management later on 





ance, 
will be 





Age range 30-33 Apply, stating full 
details of age, qualifications and experience 
BOX No. E9197, ** The Engineer A 
E9105 A 











SENIOR 
MECHANICAL ENGINEERING DRAUGHTSMEN 


ore offered progressive posts at 


Stewarts and Lloyds Limited 
Corby, Northants 
in the 
Tube Works Drawing Office 
and the 
Iron and Steel Works Drawing Office 
Applicants should have Higher National Certificate and sound drawing-office experience in heavy 
engineering. The work involves layout, maintenance and improvement of plant and equipment 
Five-day week, good welfare, canteen and recreational facilities. Superannuation and life assurance 
scheme. Staff Hostel for single men. Excellent housing prospects. Good salaries based on experience 
and qualifications 
Applications will be treated as confidential and should give age, details of qualifications, experience, 
salary requirement and the department to which the application refers. They should be addressed 
to :— 
Manager/Personnel, 


Stewarts and Lloyds Limited, 


Corby, Northants 


E9195 A 














Officer 
E9180 A 
ws 
“SHELL” RESEARCH LIMITED 
require 
CIVIL OR MECHANICAL ENGINEERS 
and 


PHYSICISTS FOR RESEARCH 


the mechanical properties of bituminous 
xes used in road construction and on 
blems relating to the design and con- 
sction of road structures. The work is at 
‘THORNTON RESEARCH CENTRE 
near Chester 
Ar plicants should preferably be not more 
30 years of age and should have a Univer- 
sity H urs degree. Salary and prospects 
are good. We work a five-day week and there 
S$ an excellent pension scheme. Help with 
se purchase and removal costs from an 
estadlished home can be provided for 
successful applicants 
4 tcations should be addressed to 
STAFF _ DEPARTMENT R/B, 
SHELL" RESEARCH LIMITED, 
16, FINSBURY CIRCUS, 


LONDON, €E.C.2. E9206 a 





ENGLISH ELECTRIC 


WHETSTONE NEAR LEICESTER 


wish to appoint a 


SENIOR MEGHANIGAL 
ENGINEER 


in the Gas Circuit Section of the 


The successful applicant will be required to handle problems in 
Fluid Flow and Heat Transfer associated with the design of 
pressure systems. 


Applicants should be Graduate Engineers with Corporate 
Membership of a Senior Institution. Knowledge of pressure 
vessel practice and standard codes would be valuable. 


[he appointment carries a considerable responsibility, and an 
ability to conduct discussions with clients and sub-contractors is 
a definite requirement 


Please write, giving details of qualifications and experience, to 
Dept. C.P.S., Marconi House, 336/7, Strand, London, W.C.2, 
quoting reference E 1817E. 


E9221 «a 
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Roem 
ippointment of a 
CHIEF ENGINEER 
BLAST FURNACE 
CONSTRUCTION 

for a soundly established and thriving 


company in N.W. England which is 





developing its subsidiary engaged on 


blast furnace construction 


The man appointed will be responsible 
to the Managing Director for all aspects 
of the subsidiary company’s operations 
including design and supervision of blast 
furnace erection, pricing and negotiating 


contracts 





Commencing salary up to £2,500 
accor¢ to experience, with an 
ypportunity of a directorship within two 


vears. Car provided. Superannuation 


Assistance with house removal. 


Candidates must have had several years 


experience on design and estimating for 
blast furnace construction and should 
also have experience ot contract 


negotiation 


No information will be disclosed to our 
lients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 


details in confidence, quoting reference 
G.1384, to W. F. Younger 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1 


E134 4 








have been retained 
to advise on the 


appointment of 
WORKS ENGINEERS 


for the factories of a company engaged 
in the food processing industry 


Two engineers are required to be 
responsible to the Chief Engineer for 
the layout, planning, installation and 
maintenance of canning plant and food 
processing machinery in two groups of 


factories 


One group of 3 factories is situated in 
Northern Ireland, the other 2 factories 
are in South West Scotland, and the 
Engineers will be expected to play full 
parts in the technical contribution to the 


company's programme of expansion 


Applicants should have degrees or 
equivalent qualifications in mechanical 
engineering and must have had at least 
five years’ experience in a responsible 
executive position in a company within 
the food industry. They should have a 
knowledge of steam generating plant 
The appointment in Northern Ireland 
calls additionally for knowledge and 
experience of large scale refrigeration 
plant ; that in Scotland for experience 


of high speed canning machinery 


Initial salary £1,600. Car provided 
Age range 30 to 40 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission alter 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.1356, to G. K. Dickinson. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 


E140 a 


THE BANK OF ENGLAND 
PRINTING WORKS 


require a 


DESIGNER-DRAUGHTSMAN 


(A.M.L.Mech.E. or H.N.C.) 


aged under 35, with experience of 
process machinery, to join a tech- 
nical team engaged on the develop- 
ment of special-purpose printing 
and packaging machinery. Pen- 
sionable appointment. Starting 
salary up to £1250 per annum. 
Write, stating age and qualifica- 
tions, with full details of previous 
career, to : 

The Staff Manager, 
Bank of England Printing Works, 

Langston Road, 

Loughton, Essex. 





PILKINGTON BROTHERS 
LIMITED 


GLASS MANUFACTURERS 
RESEARCH AND TECHNICAL 
DEVELOPMENT ASSISTANTS 


Several interesting vacancies have arisen as 
a result of continuing expansion nd the 
recent appointment of graduate engineers 


physicists and chemists 


Duties vary from fundamental! research on 
the materials and methods of glass manu 
facture, and on the physical, chemical! 
electrical and mechanical properties of glass 
to the technical design and application of 
instruments, apparatus and plant, to improve 
existing methods and to develop new 
processes and products 


If you are in the 25-30 age group, have 


Higher National Diploma or Certificate and 
some experience of heavy industry, you are 
invited to apply to the Personnel Officer 


(Graduate Recruitment), Pilkington Brothers 
Limited, St. Helens, Lancs 




















plant 


and sub-contract labour 


BRITISH 


E9200 a E9I9R A 
BRITISH OXYGEN ENGINEERING LIMITED 
| 
Applications are invited for an appointment as a Site Engineer with the Company's Construction | 


Group, entailing responsibility for the erection and installation of large air separation and chemical 


Applicants should be of Degree or equivalent standard and preferably have had previous site 


experience, covering mechanical and electrical installations, and be capable of supervising direct 


Sites will be located in the U.K. with opportunities for overseas operations 
Applications, giving full details of oge, qualifications and experience te 
The Personnel Manager (GH 23) 
OXYGEN ENGINEERING 


Angel Road, Edmonton, London, N.18 | 


LIMITED, 


E9219 a 














THE NELSON RESEARCH LABORATORIES 


THE ENGLISH ELECTRIC COMPANY LIMITED 


FRICTION AND SOLID STATE PHYSICS 


Excellent opportunities are available for PHYSICISTS and ENGINEERS 
WITH AN INTEREST IN PHYSICS for the following interesting work : 


(a) Investigations into the 


and friction characteristics of 


rubbing surfaces on a fundamental basis. 


(6) Research on various aspects of solid state physics, including 
fundamental work on magnetism and semi-conductor materials. 


Previous experience in these fields is not essential, but a sound basic know- 


ledge is required 


HEAT TRANSFER 


The following fields are the subjects of research and RESEARCH ENGI- 
NEERS and PHYSICISTS are required for investigations into the many and 
interesting problems in Heat Transfer and other aspects of Mechanical Engineer- 


ing which they present : 


THERMONUCLEAR DEVICES 


ROTATING ELECTRICAL MACHINES 


RECTIFIERS 


TRANSFORMERS 
LIQUID METAL PUMPS 
THERMOELECTRIC HEAT TRANSFER 


The vacancies are of interest to Mechanical Engineers, Electrical Engineers 


and Physicists. 


Graduates with relevant 


experience, recently qualified 


Graduates and H.N.C. men are all needed to fill posts at appropriate levels of 


seniority. 


The Company has an attractive Staff Pension Scheme and the annual holiday 


after a qualifying period is three weeks. 


The Laboratories are situated in pleasant rural surroundings near Stafford 


and are rapidly expanding. 


Please write, giving full details of experience and qualifications, to Dept. 
C.P.S., Marconi House, 336/7, The Strand, London, W.C.2, quoting reference 


E 913K. 


inte wh 





ELECTRICAL 
ENGINEER 


wanted by leading German manufacturer 
for German-English translations. Applica 
British-trained 


tions are invited from 


engineers with a good general education and 
sound technical training, preferably also 
with practical experience in the application 
of electric equipment. Good working know- 
ledge of German is essential. The ability to 
write clearly and concisely will be expected 
of candidates. A five-day week is worked 
with generous holidays. Favourable housing 
conditions for permanent staff.—Apply, 
Stating age, education, qualifications, expe- 
rience and salary required, to BOX No 


E9064, ** The Engineer.’ 




















| SITUATIONS WANTED 


MANAGEMENT EXECUTIVE (42), experienced 
contro! all departments light-medium engineering, 
A.M.1.Mech.E., A.M.1.Prod.E., seeks Responsible 
High-Level Management Post, London or South. 





BOX No. E2181, “* The Engineer.” B 
SUPERINTENDENT ENGINEER (48) seeks 
responsible position, experienced maintenance, 


installations, contracts and building fabrics. Con- 
scientious, willing and reliable. Present salary £975 
Any locality —BOX No. E2183, “ The Engineer.” 8 





FOR HIRE 


LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (Phone SLOane 5259). E103 k 














DRAWING & DESIGN 
SERVICE 
ALL TYPES of Structural and Mechanical Handling 


Drawings and Tracings prepared For details, 
please write to BOX No. E2192, * The Engineer. *" $8 














BUSINESS OPPORTUNITIES | 


FOR SALE, Controlling Interest Smal! Heat Treat- 
ment Limited Company in Kingston area, suit 
working engineer/hardener. Reasonable price quick 
settlement.—Initial enquiries, BOX No. E2177, 

The Engineer o 


MANAGING DIRECTOR RETIRING invites 
applications from qualified Engineer with technical 
and/or commercial experience and finance to purchase 
major shareholding.—BOX No. E2178 The 
Engineer o 








£500,000 AVAILABLE 


to purchase an old-established Business in 
any Trade. 
Present Management can remain 
Write in confidence to 
REGINALD TERRELL. 
BUSINESS BROKERS LTD 
46, St. James's Place, London, S.W.1 
(HYD 1678) 
E8764 o 


| BUSINESSES and PREMISES | 


A FIRM OF PRECISION ENGINEERS wish to 
dispose of Modern Factory as a going concern 
Area 23,000 sq. ft. 12 years unexpired lease. 24 
hrs. by train from London. Diverse plant. S.A.V 
Skilled staff and operators available. Existing con- 
tracts. Exceptional opportunity BOX No. E2190, 

The Engineer.” L 














FACTORY WANTED 
W., N.W., or N. LONDON 
10/15,000 SQ. FT 
PURCHASE OR RENT 
Please send details to 
CHAMBERLAIN AND WILLOWS 
Estate Agents and Surveyors 
23, Moorgate, E.C.2 (MET 8001) 


E9186 1 


BEDFORD SQUARE. Prestige First Floor Office 
Suite in period house. Large Board Room, &c. 
Floor area approx. 1000 sq. ft. Rent £950 p.a. excl. 
Available on long or short lease by arrangement. 

Chamberlain and Willows, 23, Moorgate, E.C.2 
(MET 8001). E9216 1 


Classified Advts. continued on page 124 
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SUB-CONTRACTING 





yur p< castings 
ved impregnation 


CASTINGS._We can save ¥ roUs 
ferrous or non-ferrous, by an appro 
process ; sample castings treated ; A.1.D. approved 

Recupero Ltd.. 66, South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 


up to 6ft. by 6ft. or 6ft. diameter ARMYTAGE 
BROS, (KNOTTINGLEY), Ltd The Foundry, 
Knottingley, Yorkshire ( Telephone K nottingley 
2743/4) E116 Mw 





MANUFACTURING CAPACITY 
AVAILABLE IN EAST MIDLANDS 


Medium heavy engineering works 
has following facilities available 
Fabrication and welding up to 
5 tons 
Guillotines up to 6ft. by 4in 
Press brakes up to 10ft. by din 
Planers up to 20ft. by 6ft. 6in. by 
3ft. Orn 
Vertical borers 
Horizontal borers 
spindle 
Ward Combination ar 
Lathes up to No. 13 
Radia! Drills up to 6ft 
Millers, Plain Cylindrical 
Grinders, &c. 
Fitting Shop for complete assem- 
blies of units up to IS tons. 
Manufacture and assembly of com- 


dia 
to Shin. 


up to 6ft 
up 


id Ca 


pstan 


plete units undertaken. For com- 
plete capacity sheet write BOX No 
F217 The t ngineer ; MW 











THE PROPRIETOR OF BRITISH PATENT 








NO. 734,918, € REMOVABLE ARCH 
SECTIONS FOR INDUSTRIAL HEATING 
tages fle ame f I ce *therwise 
to ef i sorking Great Britair 
Engt r Sing § {i Carlberg, 14 I 
2 Bly ( " 41 USA t 4H 
t . - r . . 
| MACHINERY Etc. WANTED | 
= 
TWO SECONDHAND NO. N3 HEENAN 
AND FROUDE NAIL MACHINES RE- 
QUIRED.— Advise age, price and condition 
BOX No. E2185 The Engineer i 


PNEUMATIC 3 CWT. POWER HAMMER 
REQUIRED, 17 . 1C€ ype 420 
3-phase It I particula and price to BOX 
No. E9184 The Eng t 


ONE GIRDER END MILLING MACHINE. 








TODD BROS S Heler " Widne L 1” 
ST. HELENS £9223 + 
FOR SALE 
MALAYAN RAILWAY ADMINISTRATION 
FEDERATION OF MALAYA 
FOR SALI 

gauge STEAM LOCOMOTIVES Classe 
S41, S51, 552, S83 (4-6 t 5 
6&0) and 3¢ © Se ‘ STEAM ARTIC 
LATED RAILCARS rt Malayan Raj way 
These are ‘ gz to diese at and ca 
' 2 spares. Boilers of 
‘ 41 i e be re € 
‘ I e Gene! 
M M R K Lur i 
Fede M Age 4M 
3 x I \ p 
i 
MERCURY TRACTOR ;« ¢ Buff 
‘ Mi Petr Engine . R.A.C.) This 
i \ 1 7 
I .* c es 
I being 
The Trailer RAT ) 
a pPrese 
4 < ‘ ca 
€ , MOS Reve 
The t 4 ! a 
Inspe \ 
Prod s ( \ rRBLS 
I t 
TWO BELLISS & MORCOM 2500 CF. m4. 
COMPRESSORS. 100 Ib. wf 
6600/3/50 supp! { 14 years only With Inter 
and Aftercoc te seen ver, Switchpanel Available 
immediately. —-FRED WATKINS (ENGINEER- 


GLOS "Phone 


ING), LTD., COLEFORD, 
E13 G 


Coleford 2271/2/3 


THE 
FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 


BOILERS.—Cochran Vertical (New), 

7ft. 6in., 7ft. and 6ft. in dia., 100 

reconditioned 8ft. 6in. down to 3ft 
dia. : Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
100 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 400, 300, 200, 


STEAM 
Sift. 6in., Sit 
150 Ib. w.p 


and 130 cu. ft all motorised ; Reavell Rotary 
Blowers, 2000 c.f.m., 3-2 p.s.i. 
200 AIR RECEIVERS, stocked up to 9ft. dia., 100 


to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p 

CRANES Mobile 10-ton Lorain, lorry mounted, 
4Ot.—70ft. extendable jib ; 6-ton and 4-ton Coles 
Diesel-Electric ; 3-ton Jones Super 40 (3) ; Neals 
2-ton Diesel, 20ft. jibs (2) ; Derrick, 10-ton Hender- 


) Steam, 120ft. jib ; 5-ton Wilson Electric, 70ft 
ib Steam Loco, 18-ton Brownhoist, SOft. jib ; 
10-ton Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib ; 
S-ton Smith, SOft. jib; 5-ton Cowans Sheldon, 
SOft S-ton Grafton, 38ft. jib ; E.O.T. 40-ton 
Adam 42ft. span ; 20-ton Vaughan, 42ft. span 
(8) Goliath, 40ft. span, 60-ton Clyde, 40-ton 
Babcock, 10-ton Morris; 5-ton Henderson, 
24ft. 74 span, 1946; 5S-ton King, 29ft. 3in. 
span 2-ton Morris, 18ft. span ; 2-ton Smith, 
s4ft. span 

LOCOS Fowler Diesel, 150 h.p. (2); Ruston 
Diesel, 80/88 h.p., new 1942; Bagnall 14in. by 
22in., two oil fired, one coal; Peckett Steam, 
7in. by 12in., 1941; also 3 miles track, 24in 
gauge Bogies, Turnouts, &c 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black new ; 50O00ft., 8in. seamless ; 
1O000fY 2in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged I800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 


216ft., 60in. riveted 
Large stocks all sizes up to 
Immediate delivery 


216ft., 48in. riveted ; 
CAST IRON PIPES 
24in. flanged and s.s 


VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 


all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request 
STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 
MACHINE 


PFOOLS.—-Scriven Plate Bending Rolls, 
14ft. by din Robertson Straightening Rolls, 
8ft. Gin. by gin. ; Berry Bending Rolls, 7ft. by 4in 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, gin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore 
Bigwood geared Bending and Straightening 
Machine up to 12in. by 6in. R.S. Joists ; two 


40kVA Spot Welding Machines ; 

machine, 3 die, up to gin. copper ; 

Furnace, 1000 deg. Cent., chamber 54in 
by 2lir 

SLING ENGINEERING WORKS 

COLEFORD, GLOS 

Phone : Coleford 2271/2 


Wire drawing 
SOkW Electric 
by 30in 


£106 G 





FOR SALE 
$340-ton HYDRAULIC RUBBER DIE PRESS 
b I Shaw, rubber pad 6ft. by 4ft., with 
self ntained Pumping Equipment 
2000-ton HYDRAULIC FORMING AND 
PRESS, die cushion, 12ft. 6in 


DRAWING 

by 7ft. 6in., with self-contained Pumping 
Unit 

800-ton HYDRAULIC FLANGING PRESS 
by Hydraulik, Duisberg, 3 main rams, 4 vicing 
rams, table 16ft. dia., daylight 10ft 

on HORIZONT AL EXTRUSION PRESS 

with self-contained oil Pumping 


Uni 
ABOVE ARE SELECTED 
OUR LARGE STOCK OF HEAVY 


RFED BROTHERS (ENGINEERING), 
Replant Works 
Woolwich Industrial Estate, 
London, S.E.18 
Telephone : Woolwict 


se ns 


ITEMS FROM 
PRESSES 


LTD., 


7611/6 


E9199 G 


ENGINEER 


FOR SALE 


600 


TWO Pneulec 1500 Ib. Jar Roll-Over Pattern DRAW 
MOULDING MACHINES, turnover plate 26in 





by 48in., pattern draw !4in., box depth 164in 
TWO Coleman-Waliwork type R2 CORE BLOW 
ING MACHINES, corebox 1!4in. by 17in. by 10in 


Buell Pulvex C type COAL PULVERISING MILI 





4 ton per hour capacity, with driving motor, fans 
flame burners, &c. 
GEORGE COHEN, 
SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241 E228 G 
FOR SALE 


S-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics 

5-ton Morris Versatile diesel/elec 
solid rubber tyres 

S-ton Smith Steam Loco. 
3S5ft. jib, new 1949 

6-ton Rapier Super pet./elec 
rubber tyres 

6-ton Rapier Standard pet./elec. Mobile Crane on 
solid rubber tyres 

# cu. yd. Rapier 410 diesel-driven Excavator with 

4-purpose or dragline equipment 

cu. yd. Rapier 423 diesel-driven Excavator with 

shovel equipment. 

cu. yd. Rapier 440 diesel-driven Excavator with 

shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED, 


WHITEHALL ROAD, LEEDS, 12 
Tel.: 639081 (10 lines) 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL 
Tel.: Simonswood 3361 (5 lines) 


Mobile Crane on 


Crane, 4ft. 84in. gauge, 


Mobile Crane on solid 


E8923 G 





GEAR GENERATING MACHINES 


V.10 GEAR GENERATING 
capacity Oin. to 14in. for external 
20in 


SYKES MODEL 
MACHINES ; 
work capacity 
pitch 6 D.P 


F. J. EDWARDS, LTD., 


61, EUSTON ROAD, LONDON, N.W.1 
EUSton 4681 and 3771 


for internal work.; max 


Late type machine 


3589 


E9166 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 

Hydraulic Accumulators, Valves, Fittings 

and Second-hand. Complete installations 
All kinds of Hydraulic Equipment in stock 
THOMPSON AND SON (MILLWALL), 
Cuba Street, Millwall, London, E.14 

East 1844/5 


New 


LTD., 


Elli G 





ALLEN 2 CRANK TWIN” CYLINDER, 
DOUBLE ACTING, FORCED LUBRICA- 
TION, BACK PRESSURE STEAM ENGINE, 
190/25 Ibs. per square inch with Serck oil cooling 
direct coupled to 1SOkW Laurence Scott 400/230 
volt 3-phase 50 cycle alternator. Control panel for 
synchronising with outside supply Eight years old 
Total running time 6000 hours. In pertect order and 
available for inspection on load by appointment with 


Ralph B. Giles, M.1.E.E.,M.Cons.E., Mem.A.1.E.E 
Consulting Engineer, ** RA,” Bourne End, Bucks 
‘Phone BOURNE END 489 £2196 G 


Nov. 21, 1958 


FOR SALE 





SERVICE 





VALUEL 
V5 


RHODES Motorised 
with cast iron side frames 
chrome steel bars, bed and 
plate, arranged motor drive for 400 3 50, pressure 
exerted 150 tons, forming capacity 1O0ft. by 3) 16in 
or 18ft. by approximately tin., clear width between 
housings 10ft. 2in. Weight approximately 20 tons 

NEW MUBEA Model KSG1I0CO All-Steel Construc 
tion Bar and Angle Shear ; the flywheel is situated 


Double-Geared Press Brake, 
reinforced by nickel- 
top beam are of steel 


inside the body arranged motor drive suitable 
for 400/350; capacity round bars 2in., square 
bars 2in., flat iron 10in. by jin., Shin. by tin 


angles up to 4in. by 4in., Sin. by 0°425in., tee iron 


Sin.; beams 6in., channels 6in., length of blades 
123in 
TAYLOR and CHALLEN No. 576 Open-Fronted 
Inclinable Power Press, with detachable front tle 
bars, pressure exerted approximately 20 tons 
stroke 3in., tee-slotted bed 27}in. by 22jin 
INCANDESCENT Forced Draft Bar Heating 


double ended, gas fitted, heating chamber 

wide by 24in. deep by Yin. high, total length 
through furnace 32in. working, temperature range 
900 deg. to 1350 deg. C 1200 deg. C. can be 
reached in about 1} hours after starting from cold 

TAYLOR and CHALLEN No. 3 G.D.P. Geared 
Double-Sided, Double-Action, Cam-Action Draw- 
ing Press, arranged motor drive for 400/440/3 50 
punch stroke approximately 7in blankholder 
stroke approximately 34in., tee-slotted bed 181 
by IS4in., between uprights 20jin. Weight approxi 
mately SI cwt 

QUICKWORK No. 32! Motorised Rotary Shearing 
Machine, with circle cutting attachment, arranged 
motor drive for 400 440 3 50, capacity 14 S.W.G 
mild steel, depth of shear throat 30in., cuts circles 
from 6in, to 60in. diameter. Weight approximately 
IScwt 

Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 

MACHINE TOOLS, NEW AND USED, 
Of Every Description Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.1 
Telephone : EUSton 4681-3771 
And at 
HOUSE, 41, WATER STREET 
BIRMINGHAM, 3 


Telephone : Central 7606-8 


Furnace 
36in 


LANSDOWNE 


E208 G 





MODERN COLES CRANE, 
Perfect condition Diesel-driven 
Lift 6 tons. £3700.—J.C.C., 12, 
London, N.17. 


self-propelled. 
on pneumatics 
Kevelioc Road, 

E9104 G 





PRIME TINNED STEEL 
STRIP IN COIL 


Offers invited for total clearance 
of approx. 


20 tons 64” wide x “O15” 
10 tons 43” wide » ‘OIS 
10 tons 34” wide » O15” 
All coils in original wrappings. 


W. WILSON & SONS 
(LONDON) LTD., 


114, NIGHTINGALE ROAD, 
LONDON, N.22. 


Tel. BOWes Park 8431 
E9193 G 

















WHY PAY MORE? 


CRANE SLINGS 


4° & 5” circ. Wire Rope Slings. 10’ - 40’ lengths. With open 
galvanised or solid cast iron thimbles. 


LONG LINK CHAIN CABLE 


66 lengths of 18’ - 20’. 1 


STEEL SPHERICAL BUOYS 


Large quantity M.S. Buoys 4 


ALL OFFERED AT EXTREMELY LOW PRICES 


Write - wire - 


elephone NOW ! 


R. S. HAYES (Pembroke Dock) Ltd. 
THE DOCKYARD, PEMBROKE DOCK 


" dia. cable 


8” dia. Reserve buoyancy 2850 Ib. 


Phone 400 


E9208 G 











WELDED STEEL PLATEWORK 


In 4° to 4” thick Mild Steel 


PRESSURE VESSELS 














HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R? BARKING, ESSEX 


TELEPHONE: RiPpleway 3011-2 

















Nov. 21, 1958 
AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002,3/4 


Established Over a Century 





Auction Sale of Industrial Properties 
offered with Vacant Possession 
SISSONS BROTHERS AND CO, 
TD 
MODERN FREEHOLD 
FACTORY 

UPPER ROAD, PLAISTOW, E.13 

Floor area 53,450 Sq. Ft. and site area of nearly 


Important 


By 


order of 


3 acres 
By order of DAVIS AND TIMMINS, LTD 


MODERN SINGLE FLOOR 
FACTORY 


HIGH ROAD, ILFORD 

Floor area 7000 Sq. Ft 

The above will be offered for sale at the City Auction 
Hall, 58, Coleman Street, E.C.2, on Thursday, 
27th November, 1958, at 4 p.m., by 


‘hh. at . ¥ 
(Chamberlain & Willows, 

23, Moorgate, E.C.2. (MET 8001-8 lines), 
from whom particulars and conditions of sale may be 
obtained E9152 3 


270, 








FOR SALE 








HIGH CLASS 
VERTICAL BORERS 
IMMEDIATE DELIVERY 
ATTRACTIVE PRICES 


SINGLE COLUMN TYPES 
WEBSTER & BENNETT 48in. Maxipower type 
max. swing 52in., h.p. main motor 30 h.p., rapid 


traverse motor 3 h.p 
HARTMANN 43iin 


hexagon turret head on cross 


rail, side head with sq. T.H., max. swing 434in 
h.p. motor 1 

NILES 40in. (as above), max. swing 40in., h.p 
motor 2 


WEBSTER & BENNETT 36in., Rapid Production 
type, max. swing 38in., h.p. motor 15 


BULLARD 36in., Spiral Drive (1943), max 


swing 


38in., h.p. motor 30 
DOUBLE COLUMN TYPES 
RICHARDS 36in., 2 screw cutting, 2°5-60 
r.p.m. table speeds 
A.W.-CRAVEN a 2 T.H. on cross rail, 2-45 
r.p.m. table speed 
SONDERMANN & STIER 72in. type KD20, 
2 T.H. on cross rail, max. swing 8i4in., 08-32 


r.p.m. table a 
RICHARDS 7 , 2. T.H. on cross rail 
74in., 1-9 25 r on m. table speeds. 
RICHARDS 9ft. 2 T.H. on cross rail, 


max. swing 


max. swing 


10ft., h.p. motor 25 
INSPECTION INVITED 
IT’S CHEAPER TO BUY NOW 
We specialise in rebuilding the heavier types of 


machine tools and would welcome your enquiries 
Full details from 


MACHINE TOOLS LIMITED 


JUXON STREET, LAMBETH 
LONDON, S.E.11 


SOAG 





Phone : RELiance 7201 
Grams : “ Sotoolsag, London, S.E.11 
E212 « 
A.C. ELECTRIC OVERHEAD 
TRAVELLING CRANES 
7k-ton capacity Aabacas, 3-motor Type, cabin- 
controlled, 31ft. span, 20ft. lift., new 1953 
S-ton Anderson Grice, 47ft. 9in. span, 24ft. lift, 
new 1942 
3-ton Anderson Grice, 36ft. 3in. span, 24ft. lift, 
new 1942 
2-ton Morris, 28ft. 6in. span, 16ft. lift, new 1942 


200 h.p. Sentinal Steam Shunting Locomotive, new 


1956, type 0-6-0, standard gauge, oil-fired (3 
available). 

600 h.p. totally enclosed, Double Reduction Gear, 
Oil-cooled, ratio 750/38°7 r.p.m., new 1942 by 
Turbine Gears, Ltd. 

F. BURRILL & CO., 
235a, Cathedral Road, 
Cardiff. Tel. : 26100 E9123 G 





THE 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 





ENGINE 


ER 
AUCTIONEERS & V AL ERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


125 


AL CTIONEERS & VALUERS 


WHEATLEY KIRK 
PRICE & CO. 

















and Surveyors Specialists i E = jee Byer ae ag ge P.A 
G. © GIBBS, PALA 
Specialising IN THE 
+ & VALUATION | SALE & VALUATION | SURVEYORS, VALUERS 
S 1 & N — — : a idiesiaas ; 
SALE ALY, and AUCTIONEERS _ of 
OF 
2 “ACT °S, PLANT and 
ee a ae _—— FACTORIES, PLANT : 
ENGINEERING & ALLIED | works and MANUFACTORIES 
— aa aan ENGINEERING PLANT MACHINERY 
and MACHINERY nee Ce 
| FIRE LOSS ASSESSORS 
73, Chancery Lane, London, | 19, LLOYD’s AVENUE. | ick. eee 
—— sindetiatiatiiMaaph | 9, REX PLACE, LONDON, W 
HOLBORN S411 (5 Gnas) Telephone ROYAL 4861 | Telephone: HYDE PARK 8844/5/6 (3 lines) 
ESTABLISHED 1877 
‘ ) reas 
LEO! OLD . a 
‘ ‘ ‘ TO a 
FARMER & SONS by Onde ofthe Miniter of Supt 
conduct GOVERNMENT SURPLUS STORES 
7 . SALES BY AUCTION 
f Hf i Ss \ . Main Location wtioneer 
A | ( | [( )N AL ES November 27 Miscellaneous stores, M.O.S. Storage Depot RI SSE L. BALDWIN 
including _ batteries Rotherwas, Hereford. & BRIGHT, LTD. (Dept 
and tyres binoculars L) 20 King Street 
. + mm TO sandbags, etc Hereford 
VALUATIONS (Tel. : 4366) 
December 2-3 Machine tools and MOS - raze Depot J. H. NORRIS & SON 
~ - . tot t miscellaneous stores, Byley, Middlewich, Ches- (Dept ) ) ert 
OF PLANT, MACHINERY AND aa dang Prager tome llag cet TE A gy 
~ - - on Public Hall ncoats (Tel lackfriars 8373.) 
INDUSTRIAL PROPERTIES Oe Manchester.) ‘ 
Cincinnati and B.S.A. centreless grinders, Acme-Gridley Ain. to thir 
six-spindle utomatics onomatic and New ritain automatics radfor 
FACTORY INVESTMENTS rial sr ee ‘Seomaeaa por other and pone eden abr te ‘ : rd 
other grinders, pedestal and bench ills, presses, horizontal miller Great 
MORTGAGES ARRANGED coats, footwear " ip blankets, canvas wad me groundsheets, rope, cordage 
Mobile Coles Mk. VII and Tate S-ton cranes, crane attachments, fuel injection 
= ~~ pumps, [6ft. and 24ft. Nissen hut components, electrical and radio equipment 
46, GRESHAM STREET, mint saute Suen, reer eommean, Nalin hoes aeaan a 
LONDON, E.C.2. paint, ete 
elephone Telegrams December § Miscellaneous stores Returned Stores Group FENN, WRIGHT & 
rh - 3422 (8 lines Sites, 5 ne Reed Hall, Colchester al — : - TBs. 
Essex 
(Tel 3171.) 











g FOR SALE 


600 


NEW 979KVA. 6-6kV, three-phase, 50 cycles, Diese! 
engine-driven ALTERNATOR SET, direct coupled 
at 750 r.p.m., incorporating engine by Mirrlees, 
Type JV16, 1120 h.p., driving Alternator by Brush 
Electrical, complete with all standard ancillaries, 
including starting equipment, cooling water equip- 
ment, and control switchboard by Reyrolle 

Ready for immediate delivery 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241. 





E229 G 





NEW OVERHEAD CRANES 


60-ton Goliath, by a 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/50. 

40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
5-ton auxiliary ; cab control, 400/3/50. 

40-ton Adamson, standard cab control, 42ft. 
span, 400/3/50. 

40-ton Clyde, 42ft. 


unused. 

30-ton Adamson, 42ft. 
in cases 

20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 
six available. 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed. 
Drawings on request. Inspection invited. Bargain 
prices. 

FRED WATKINS (ENGINEERING) 
ay COLEFORD, GLOS. 
: Coleford 2271/2/3. E132 G 


3in. 


3in. span, with 20-ton aux., 


3in. span, 5-ton aux. ; new 


17ft. lift, 





BALANCER, strobo-dynamic, capacity 5-1000 Ib., 
accommodating any type test rotor ; latest electronic 
instrumentation, low price, as new, inspection.— 
Giesler Ltd., River Place, Essex Road, London, N.1. 
"Phone : CANonbury 5604. £9049 o 





December 9 Miscellaneous stores 


High Holborn 


M.O.S. Storage 
Ruddington, Notts. 


Gate, Nottingham 
(Tel. : 47271 
December 16-18 Misce!laneous stores. M.O.S. Storage Depot. FULLER, HORSEY, 
Royal Arsenal, Woolwich SONS & CASSELL 
S.E.18. (Dept. L), 10, Lioyd’s 
Avenue, London, E.C.3 
(Tel Royal 4861.) 
SALES BY TENDER 
(1) Heat treatment plant by Wellman Smith Owen Corporation. Capacity one ton per hour 
small forgings. Located at Coatbridge, Scotland 
(2) Hardening plant (in parts) and tempering plant (in parts) by G. W. Barfield, Ltd. Located 
at Rhydymyn, North Wales 
(3) Quantity of Bristol! B.170 Freighter spares. Located at Woolwich 
Tenders to be submitted by December 8 
APPLICATIONS (a) for catalogues for the auction sales should be made only io the auc 
tioneers shown above (price of catalogues Is. Od P.O. only) 
(hb) for Tender Forms, stating which tender is required, should be made to 


the Ministry of Supply, 
London, 


WALKER, WALTON & 
HANSON (Dept L), 
Byard Lane, Bridlesmith 


Depot, 


Directorate of Disposals, First Avenue House, 


W.C.1 
Elma s 














FOR SALE | 








BY SFT. BY 4FT. PLANING 

4 Tool boxes Lancashire drive 

£6500. 

Universal 
dividing head 
£1450 


U.L.R.O. 25FT. 
MACHINE. 
Very modern tool 

PARKSON No. 3J 
60in. by 14in. Table 
Vertical attachment 


POTTS (MACHINERY) LTD., 


noe BIRMINGHAM, 12 
VIC 0856 E9170 G 


Milling Machine, 
slotting and 


NORMAN EF 
130, MOSELEY 





TILGHMAN SANDBLASTING PLANT for 


mixing chamber, motor- 


sale. Comprising cabinet 
driven compressor unit, dust arresting plant and 
exhaust fan. Cabinet 7lin. by 47in. by 47in. high 


with two hand openings and sight glass. Compressor 
unit comprising type FC4E. Vertical Compressor, 
maximum working pressure 30 Ibs. p.s.i. Arranged 
motor drive 400/440 volts, 3-phase 50 cycles 

Photo and full details from F. J. Edwards, Ltd., 
359, Euston Road, London, N.W.1, or 41, Water 
Street, Birmingham, 3. E9226 G 





| FOR SALE | 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, /96 F.p.m., 
400/440/3/50 cycles, complete with control panel 
~~ reduction gearbox, giving a final speed of 
8 r.p.m. 


Motor and gearbox available separately if required. 
JOHN CASHMORE, LTD. 
- Newport, Mon 
el. : 


Newport 66941 (6 lines) 
B12 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister’ Hangars, 86ft. 6in 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. Bexleyheath 305). 
Eli3 Go 
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_ BRITISH 
= CRAWLERS 


by International 


—now rolling off our Doncaster assembly lines by the score! 


GREAT NEW BTD-20 has 124 b.h.p. Rolls-Royce Weight for weight, power for power, they're the world’s best 


diesel engine, hydraulic power steering, and 6-speed, diesel crawlers. And they’re backed by second-to-none International 
full reverse transmission. Service. See your International dealer and find out everything 
WORLD-FAMOUS BTD-6—most successful crawler you want to Know about them. You may well find 

tractor ever produced in Britain—powers the Drott you'd like to get the BTD-20 or the BTD-6—or both—working 
Skid-Shovel and has a full range of British-built on your sites right away. 


allied equipment. 


INTERNATIONAL 


4 ms , < pe f = . 
HARVESTER ¥ ” + : = = 
a bn fee \ International 


JAMES BOWEN & SONS LTD 


EDINBURGH, GLASGOW & ABERDEEN 


R. CRIPPS & CO LTD 


NOTTINGHAM, MANCHESTER & SHILDON 
SAVILLE TRACTORS LTD 


fete) t-pe i ielougile) EQUIPM ENT LONDON, STRATFORD-ON-AVON, CARDIFF & BELFAST 
WESTERN CONTRACTORS SERVICES LTD 


BRISTOL 








INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 259 CITY ROAD, LONDON EC! 





Nov. 21, 1958 

PAGE 
AB Atlas Copco/Sweden 41 

Accurate Recording Instrument 
Co 10 
Abix (Metal Industries), Ltd 68 
Aeraspray Associated, Ltd 127 

Alley & Maclellan., Ltd 
(Worcester) 113 
Amal, Ltd.... 38 


Anderson, C. F., & Son, Ltd 34 
Archdale, J., & Co., Ltd 

Armstrong Patents Co., Ltd 39 
Ashmore, Benson, Pease & Co. 9Y 


Associated Lead Manufac- 
turers, Ltd 65 
Atlas Preservative Co., Ltd 12 


Automotive Products Co., Ltd.107 


Aviation Developments, Ltd...116 
B.R.C. Engineering Co., Ltd 
Cover m1 
Barimar, Ltd eS 
Barlow-Whitney, Ltd 90 
Barron, W. S., & Son, Ltd 91 
Barrowfield Leather Co., Lid. 4 
Beresford, J., & Son, Ltd 62 
Billetop & Gilpin, Ltd 97 
Birfield Industries, Ltd $5 
Bochumer Verein 62 
Booth, J., & Bros 33 
Borg-Warner, Ltd 58 
Bostock & Bramley, Ltd 40 
Braby, F., & Co., Ltd 73 
Brackett t W., & Co 
Ltd 51 
Bray, G., & Co., Ltd 35 
British Electrical Development 
Association 8&9 
British Electrical Repairs, Lid. 94 
British Ermeto Corp., Ltd S4 
British Insulated Callender’s 
Cables, Ltd 104 
British Steam Specialties, Ltd. 93 
British Tabulating Machine 
Co., Ltd 24 
British Thomson-Houston Co 
Lid 28 
Broadfoot, J., & Sons, Ltd 99 
Bronx Engineering Co., Lid 37 
Broom & Wade, Ltd 128 


@ New Catalogue showing widest range of spraying equipment 
available in either hemisphere, Gladly sent on Request. 


PAGE 
Brownlie & Murray, Ltd $9 
Bruce Peebles & Co., Lid 102 
Brush Electrical Engineering 

Co., Ltd 

Budenberg Gauge Co., Ltd 45 
Budworth, D., Ltd 23 
Bullers, Ltd 60 
Butcher, H., & Co 25 
Butters Bros. & Co., Ltd 92 


C. & M. Engineering Co., Ltd.124 
Caird & Rayner, Ltd 86 
Cambridge Instrument Co., Ltd115 
Carr, C., Ltd 19 
Carter, B. & F., & Co., Ltd 59 
Centrax, Ltd 26 
Clancey, G., Ltd 60 
Cleveland Bridge & Engineer 

ing Co., Lta. 78 
Clyde Crane & Booth, Ltd 33 
Clyde Crane & Engineering Co. 33 
Cochran & Co., Annan, Ltd 16 
Coghlan Bright Stee!, Ltd 74 
Cohen, G., Sons, & Co., Ltd.. 66 
Colt Ventilation, Ltd 27 
Coltman, Walter W., & Co 

(Boilers), Ltd 60 
Cooper Roller Bearings Co., 

J 83 
Cort, R., & Son, Ltd. 46-47 
Cox & Danks, Ltd 38 
Crane, Ltd 40 
Craufurd Fabrications, Ltd 44 
Craven Bros. (Manchester) 

Lid 


Lid Cover 1 


Crotts (Engineers) 


Cross Manufacturing Co. (1938), 

Lid 77 
Darlington Forge, Ltd 82 
Dawson & Downie, Ltd 96 
Dore, J., & Co., Ltd 108 
Drummond-Asquith (Sales), 

Ltd 22 
Drysdale & Co., Ltd Si 
Ductile Sheet Stockists, Ltd 112 
Dustraction, Ltd 94 


THE 


PAGE 
Edwards, F. J., Ltd 3 
Electromagnets, Ltd ‘ 78 


Elliston, Evans & Jackson, Ltd.107 
English Electric Co., Ltd.Cover 

Evans, F. W., Ltd 77 
Evershed & Vignoles, Ltd... 75 


Farmer, L., & Sons 125 
Ferranti, Ltd... 84 
Fescol, Ltd 32 
Fibreglass, Ltd 50 
Filton, Ltd 94 
Fleming & Ferguson, Ltd 48 
Flexible Ducting, Ltd $2 
Follsain-W ycliffe Foundries, 

td. 20 
Foord, J., & Co 125 
Ford Motor Co., Ltd 23 
Forster, T. S., & Sons, Lid 51 
Foster Wheeler, Ltd 19 


Fowler, J., & Co. (Leeds), Ltd. 106 
Fuller, Horsey, Sons & Casselli25 


General Electric Co., Ltd 48 
Gloucester Foundry, Ltd 96 
Goodyear Tyre & Rubber Co 
(Great Britain), Ltd 64 
Gwynnes Pumps, Ltd 118 
H.M.S.O. 121 
Hackbridge & Hewittic Elec- 
tric Co., Ltd 59 


Harland Engineering Co., Ltd. 85 
Harvey, G. A., & Co. (London) 


Ltd 95 
Hawke Cable Glands, Ltd. 93 
Head Wrightson Teesdale, Ltd 

Cover iv 
Hermetic Rubber Co., Ltd 19 
Higgs Motors, Ltd 13 
Hill, J., & Sons (lronfounders), 

Ltd 
Hill Top Foundry Co., Ltd 88 
Holbrook 14 
Holst & Co.,Ltd 80 
Hopkinsons, Ltd 78 
Hudson, R., Ltd 63 


Huntingdon Rubber Co., 


ENGINEER 


PAGE 
ITD., Ltd 69 
Ince Forge Co 48 


International Combustion, Ltd. 29 

International Harvester Co. of 
Great Britain, Ltd 

International Meehanite Metal 


126 


Co., Ltd 1 
Ironmonger 7 
Isler, C., & Co., Ltd 86 
Jenkins, R., & Co., Lid 114 
Jenks Bros., Ltd 86 


Kay & Co. (Engineers), Ltd 115 
Kearns, H. W., & Co., Ltd 8 
Keith, Charnock & Partners....107 
Kempe’s Engineers Year-Book.1!21 

7? 


King, Geo. W., Ltd 2 
Kirk & Co. (Tubes), Ltd 87 
Lamson Engineering Co., Ltd. 6 


Lancashire Dynamo Electronic 
5s 


Products, Ltd 3 
Lang Pneumatic, Ltd 8&8 
Lindemann Maschinenfabrik 

G.m.b.H 25 
Lloyd, F.H., & Co., Ltd 79 
Lockwood & Carlisle, Ltd 74 
Lodge-Cottrell, Ltd 64 
Low, A., & Sons, Ltd 98 
Maclellan, P. & W., Ltd 110 
Marsden, S., & Son, Ltd 48 
Marshall Fieming & Co., Ltd. 60 
Mason, E. N., & Sons, Lid 71 
Metallic Valve Co., Ltd 42 
Metropolitan-Vickers Electrical 

Co., Ltd 109 
Millers Rings, Ltd 38 
Modern Whee! Drive, Ltd 25 
Moffat & Bell, Ltd 25 
Montgomerie. Stobo & Co., 

Ltd 17 
Morris, H., Ltd iil 
Neco Geared Motors, Ltd 68 
Newalls Insulation Co., Ltd 99 
Newbury Diesel Co., Lid 59 
Norris Brothers, Ltd 94 


INDEX TO ADVERTISERS 


PAGE 

Opperman Gears, Lta 17 
Opperman, S. E., Ltd 108 
Osborn, S., & Co., Ltd sl 
Parker, F., Ltd 16 
Peebles, Bruce, & Co., Ltd 102 
Pinchin, Johnson & Co 90 
Pioneer Oilsealing & Moulding 

Co., Ltd 26 
Planters Engineering Co., Ltd. 99 
Pontifex, H., & Sons, Ltd 57 
Pool, J. & F., Ltd 86 
Potter, F. W., & Soar, Ltd 59 
Power Flexible Tubing Co., 

Ltd 34 
Power-Gas Corporation, Ltd 9 
Precision Rubbers, Ltd 25 
Priestman Bros., Ltd 21 
Proops Bros., Ltd 67 
Pulsometer Engineering Co., 

Ltd 
Ransomes, Sims & Jefferies 

td 

Rhodes, J., & Sons, Ltd 4 
Richardsons Westgarth 

(Hartlepool), Lid 2 
Roballo Engineering Co., Ltd.101 
Robinson, L., & Co. (Gilling- 

ham), Ltd 
Ruberoid Co., Ltd 43 
Rubery Owen & Co., Ltd 116 
Saunders-Roe, Ltd 4 
Saunders Valve Co., Ltd 76 
Savery, T., Pumps, Ltd 45 
Schieldrop & Co., Ltd 10 
Scriven Machine Tools, Ltd $9 


Shannon, Ltd 37 
Sheffield Wire Rope Co., Ltd 26 


Simon Handling Engineers, 

Ltd. . 36 
Simplifix Couplings, Ltd 0 
Small & Parkes, Lid 62 
Smedley Bros., Ltd 110 
Smethwick Drop Forgings 

Lid 103 
Smith, H., & Co. (Possil), Ltd. 67 





Britain's No. 1 G 


In the ebb and flow, the interplay, stimulus and counter 
stimulus of ideas and designs, backwards and forwards 


across the Atlantic, the initiative has been held by 


Aeraspray for a quarter of a century. 


It took 20 


years to find an answer to our rustless ferrous 
alloy for Spray Gun Nozzles and Needles — 
recently hailed as the latest introduction 

from the U.S.A. No answer is yet forthcoming 
to Aeraspray’s Pre-selective Fan Control. We 
claim for the SUPAERA Gun—the product of our 
experience in obtaining perfect atomization at 
low pressures for Electrostatic Spraying —that its 


performance in every respect is superlatively good and 

Quite remarkable savings in finishing costs 

are reported and in many cases rubbing down has been 
entirely eliminated although previously thought essential. 
Speed is in excess of any need but infinitely docile to control. 


unequalled. 


Delivery, at the moment, is Ex Stock. 


AERASPRAY ASSOCIATED LIMITED 
Head Office & Works: NECHELLS, BIRMINGHAM,7 
Phones: EASt 1671-4, etc 
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Makers of Spray Guns; Air Compressors; Water Wash etc. Spray Booths 


Conveyors; Infra Red etc. Stoves; Automation Equipment. 


82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Also at Glasgow, Manchester, Belfast and throughout the world. 
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BROOM sWADELTD. - 
HIGH WYCONBE 
ENGLAND 


soe 


| 


“BROOMWADE” 


C 660 CARBON-RING 
COMPRESSOR 


The new C 660 Dry Cylinder, Carbon-Ring, single-stage compressor supplies oil-free compressed air essential to activities 
such as Brewing, Chemical and Food Processing, instrument control, supplying air to breathing apparatus and the like. 


Requiring no cylinder lubrication, it delivers 100 cubic feet of OIL-FREE AIR per minute at 100Ib. per sq. in. pressure. 


Write now for full details. 


*“BROOMWADE”** 
Air Compressors & Pneumatic Tools 


Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. 
Telephone : High Wycombe 1/630 (10 lines) Telegrams : ‘‘ Broom’’, High Wycombe. ( Telex.) 
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Wherever lightness 
and strength 


are required-—- 
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eldmest 


Cut it to the shape you want—it holds together because it’s welded 
together. In the Weldmesh list of standard sizes you will find a 
mesh size and wire gauge to suit every purpose. 

A technical service is available to handle any problems. 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING CO. 


Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. 
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STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Export Sales: 54 Grosvenor Street, London W.1 
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HEAD WRIGHTSON TEESDALE LTD 


TEESDALE IRON WORKS THORNABY-ON-TEES 


LONDON JOHANNESBURG TORONTO SYDNEY CALCUTTA 
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